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Abstract 
 
Speech and/or language difficulties (SaLD) are among the most frequently observed 
developmental problems affecting children. Research points to the impact of childhood SaLD 
on literacy/educational achievement, behaviour and self-esteem; however, there has been 
limited attention paid to the impact of SaLD, directly or indirectly, on health-related quality-
of-life (HRQoL).  HRQoL is the impact a particular health condition (or intervention) has on 
an individual.  HRQoL comprises numerous distinct dimensions (‘domains’, commonly 
physical, psychological and social).  Very few studies have examined associations between 
HRQoL, SaLD, and other child and family factors and none have been undertaken in 
Australia. This research will explore these associations using data from a sample of children 
aged 4 to 9 years, extracted from the Longitudinal Study of Australian Children (LSAC), a 
nationally representative longitudinal study of childhood development. The rich data 
available in the LSAC afforded an opportunity to investigate various child and family factors 
that may be related to children’s HRQoL and hence was well suited to exploratory research.  
Use of LSAC data also enabled tracking of children’s outcomes over six years. The 
Disability-Stress-Coping (DSC) model (which examines physical health, mental health and 
social functioning in children with chronic illness) formed the basis for variable selection.   
This thesis comprises two studies, the first cross-sectional, and the second 
longitudinal. The cross-sectional study provided an exploration of the LSAC data and elicited 
variables which were appropriate for further analysis in the subsequent longitudinal 
investigation. Further, this study component enabled examination of relationships between 
HRQoL and SaLD while accounting for fine and gross motor skills which could not be 
examined in the longitudinal study component as there were no appropriate motor skills 
measures at Waves 4 and 5.  The cross-sectional study involved analysis of data from the 
baby cohort (children aged 4-5 years) of the LSAC (n=4, 386).  For this study, three domains 
of HRQoL were examined, assessed by the physical, emotional and social functioning 
subscales of the Pediatric Quality of Life Inventory (PedsQLTM).  SaLD was assessed in two 
ways: (1) parent concern about speech/language (Parents’ Evaluation of Developmental 
Status) and (2) receptive vocabulary ability (adapted Peabody Picture Vocabulary Test-III). 
Multiple regression analyses were used to examine relationships at the cross-sectional level 
between HRQoL, SaLD, and various other explanatory variables including child specific 
factors (e.g., gender, ethnicity, temperament) and family characteristics (social-ecological 
considerations and psychosocial stressors).   
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The longitudinal study examined the trajectory of HRQoL for children aged from 4 to 
9 years and its relationship with SaLD. Generalised linear latent and mixed modelling 
(GLLAMM) was used to analyse data from Waves 3, 4 and 5 of the LSAC to understand 
HRQoL trajectories, assessed in the longitudinal study across four domains of HRQoL 
(physical, emotional, social and school functioning).  Domains of HRQoL were examined to 
find the contribution of SaLD while accounting for child specific factors and family 
characteristics considered in the cross-sectional study.    
In the cross-sectional study, children with SaLD, as defined by parent concern about 
speech/language, exhibited relatively lower functioning across all HRQoL domains.  In 
contrast, children with SaLD, as determined by poor receptive vocabulary ability, 
demonstrated reduced social functioning only.  In regression analyses various child and 
family factors representing all constructs from the DSC model were significantly associated 
with HRQoL. Specifically, HRQoL was positively associated with parental warmth and 
child’s general health and negatively associated with parent speech/language concerns and 
maternal depression across all domains.  Children who were at least as competent as their 
peers at gross motor tasks demonstrated better social functioning.  
In the longitudinal study, HRQoL from 4 to 9 years was negatively associated with 
parent concerns about receptive language across all HRQoL domains.   Parent concerns about 
expressive speech/language were also negatively associated with HRQoL trajectories.  
Covariates positively associated with all HRQoL domains from 4 to 9 years included child’s 
general health and primary caregiver labour force engagement.  
Parents who had concerns about their child’s speech and language (particularly 
receptive language), rated the quality of their child’s HRQoL significantly more poorly 
across physical, emotional, social and school functioning domains.  Results indicate that 
overall, the impact of SaLD, particularly receptive language, on HRQoL increases over time. 
School and social functioning were the domains of HRQoL most strongly associated with 
SaLD, consistent with earlier research.  Associations were notable for being apparent in a 
(non-clinical) population sample and for persisting, independent of factors such as maternal 
depression, parenting style and the child’s general health. Findings suggest that there are 
reductions in HRQoL even where SaLD are transient, as few children with SaLD displayed 
difficulties across multiple data collection waves.  For most LSAC study children, having 
typical speech/language skills was a protective factor promoting HRQoL.  Findings highlight 
the public health importance of early speech and language competence and the need for early 
intervention as well as further research on optimal methods for early identification of SaLD. 
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Chapter 1 Introduction 
 
1.1 Introduction/Overview 
Research points to associations between childhood speech and/or language difficulties 
(SaLD) and specific outcomes such as literacy/educational achievement, behaviour and self-
esteem; however, there has been limited attention paid to the impact of SaLD, directly or 
indirectly, on HRQoL.  SaLD are among the most common types of developmental problems 
(Glascoe, 1991).  Speech difficulties include problems with the production (articulation) of 
speech sounds, the flow or rhythm (fluency) with which speech is produced, and the pitch, 
volume or intonation (quality) of the voice (Biddle, Hooper, Lohr & Sutton, 2002).  
Language difficulties pertain to problems with the understanding (receptive) and/or use 
(expressive) of spoken, written, and/or other communication systems (signs, symbols, etc.) 
(Biddle et al., 2002).  Language difficulties may involve (1) the form (phonology, 
morphology, and syntax), (2) function (pragmatics) and/or (3) content of language 
(semantics) (American Speech-Language Hearing Association, 1993). 
Reported prevalence rates of SaLD vary widely.  Estimates of primary speech and/or 
language delays in children range from 1.4% to 24.6% (Law, Boyle, Harris, Harkness & Nye, 
2000).  Large scale epidemiologic studies of SaLD have reported a 13.6% prevalence rate of 
language impairment amongst 4/5 year olds and 7.4% for 5/6 year olds (Tomblin, Records, 
Buckwalter, Zhang, Smith & O'Brien, 1997; Tomblin, Records & Zhang, 1996). In one recent 
population-based Australian study of 4-to 5-year-old children, a quarter of parents surveyed 
expressed concerns regarding their child’s ability to talk and produce sounds, and 9.5% of 
parents reported concerns about their child’s receptive language abilities (McLeod & 
Harrison, 2009).  Concerns in this research likely reflected both clinical and subclinical levels 
of difficulty.   
The wide variation in reported prevalence is owing to diversity in samples, types of 
SaLD and definitions used to identify difficulties.  Prevalence rates also depend on processes 
for measuring SaLD (e.g., parent report, direct assessment).  For example, among a sample of 
4-to 5-year-old children identified by parents and/or teachers as having difficulty talking and 
making speech sounds, 92.7% were identified as having speech impairment based on parent 
concern whereas 88.8% were identified by direct assessment of speech impairment (using 
percent phonemes correct) (McLeod, Harrison, McAllister, & McCormack, 2009). 
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While children who present with more significant SaLD are generally identified before 
school age, other children may only be recognised as having difficulties following school entry 
(Laing, Law, Levin & Logan, 2002).  For many children, SaLD are associated with various 
adverse social, emotional and educational outcomes (Cohen, 2006). Children with SaLD are 
more likely to exhibit difficulties with social skills and peer relationships, and are at higher 
risk of bullying than peers (Conti-Ramsden & Botting, 2004; McCabe & Meller, 2004; St 
Clair, Pickles, Durkin & Conti-Ramsden, 2011).  Deficits in school functioning e.g., literacy 
and educational achievement have also been reported in the literature (Dockrell, Lindsay & 
Palikara, 2011; Peterson, Pennington, Shriberg & Boada, 2009).  Children with SaLD may 
have difficulties with aspects of psychological functioning including attention, emotional 
problems, behaviour (conduct, hyperactivity) and self-esteem (Lindsay, Dockrell & Strand, 
2007; St Clair et al., 2011).  Children with receptive language difficulties tend to exhibit poorer 
behaviour, learning and academic outcomes in the long term than those with expressive 
language difficulties (Laing et al., 2002).   
The extent to which SaLD tend to persist or resolve depends largely on the specific type 
of difficulty with which a child presents (i.e. speech only, language only or both speech and 
language), as well as whether or not the child receives speech-language pathology intervention 
(and the type, dosage, frequency and duration of intervention received).  Children with language 
difficulties may present as late talkers and then catch up to their peers, they may exhibit late 
onset difficulties, or they may have persistent difficulties (Hawa & Spanoudis, 2014).  Law and 
colleagues (2000) reviewed literature on the natural history of children with SaLD (i.e., the rate 
at which SaLD persist or resolve in children who do not receive speech-language pathology 
services).  Even when persistence rates were examined separately for children with different 
types of SaLD, significant variability in rates was found across individual studies, owing in part 
to factors such as the etiology of SaLD, variability in presentation and comorbidities. Overall, 
however, children with language difficulties (particularly those with both receptive and 
expressive difficulties) exhibited more persistent problems than children with speech difficulties.  
Interestingly, for some children whose language difficulties appear to resolve, issues with 
language and literacy can become apparent again in early school years (Scarborough, Neuman 
& Dickinson, 2009).  Research suggests that where SaLD persist into adulthood, individuals 
are at greater risk of having comorbid mental health conditions and often have poorer 
vocational outcomes (Rutter & Mawhood, 1991), although outcomes tend to depend on the 
nature of the individual's SaLD (Johnson, Beitchman, & Brownlie, 2010).  Despite the 
considerable body of research documenting outcomes of childhood SaLD across many areas, 
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there has been limited attention paid to the impact of SaLD, directly or indirectly, on HRQoL.  
Prior studies examining psychological, social and school outcomes correspond to the HRQoL 
domains of emotional, social and school functioning.  However, research focusing on the 
multidimensional construct of HRQoL extends this research literature by taking a more 
holistic view of the impact of SaLD spanning interrelated outcome areas.  The current study 
will address this gap in the literature. 
 
1.2 Health-related quality-of-life 
The term health-related quality-of-life (HRQoL) is typically considered part of the 
broader construct of quality of life (QoL), which the World Health Organization defines as 
“individuals’ perception of their position in life in the context of culture and value systems in 
which they live and in relation to their goals, expectations, standards and concerns” 
(WHOQOL Group, 1998, p. 551). HRQoL has also been defined as the impact that a 
particular health condition (or intervention) has on an individual (Petersen, 2003).  It is seen 
as encompassing those elements of QoL specifically related to health (Spieth & Harris, 
1996). HRQoL assesses both positive and negative aspects and hence reflects a holistic view 
of health which acknowledges that it is more than simply the absence of disease (Drotar, 
2014.) 
The relationship between HRQoL and concepts such as QoL, well-being and life 
satisfaction is widely debated.  In health research the term ‘QoL’ may be used instead of 
‘HRQoL’ for the purposes of brevity, with the implication that reference is being made to 
HRQoL specifically. Some researchers consider HRQoL to consist solely of a subjective 
assessment of well-being or life satisfaction, while others (e.g., Titman, Smith & Graham, 
1997) argue that it also includes objective (i.e., not self-rated) details of health status.  
According to Eiser and Morse (2001, p. 10), “The objective assessment of [HRQoL] focuses 
on what the individual can do, and is important in defining the degree of health. The 
subjective assessment of [HRQoL] includes the meaning to the individual”. Items related to 
health status aspects of HRQoL tend to focus on symptomatology, functioning and activity 
limitations, whereas items related to well-being aspects of HRQoL tend to focus on feelings, 
concerns and worries about the condition (Eiser & Morse, 2001). This focus on individuals’ 
own views is a departure from traditional health assessments which primarily rely on 
objective assessment by health professionals (Skevington, 1999).  Some HRQoL definitions 
also include other objective components such as psychosocial characteristics and 
characteristics of the social, attitudinal and physical environment (Rogerson, 1995).   
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HRQoL is a multidimensional construct, consisting of numerous distinct dimensions, 
generally referred to as ‘domains’, commonly including physical, psychological/emotional 
and social considerations (Spieth & Harris, 1996).  The physical domain encompasses areas 
such as mobility, self-care, exercise, and energy/fatigue; the psychological domain 
encompasses cognitive functioning, behaviours, and attitudes; and the social domain 
encompasses social role participation, community engagement, interactions with others, and 
relationships (Walker & Rosser, 1993).  HRQoL tools ask individuals to reflect on their level 
of functioning across these domain areas, and some also measure satisfaction with current 
functioning (Herdman et al., 2002).   
 
1.3 Measurement and Methodological Issues in Studying Health-Related Quality-of-Life 
and Speech and/or Language Difficulties 
Lack of clear definitions for HRQoL.  
There are numerous difficulties inherent in conducting research on the HRQoL of 
children and adolescents.  A key challenge relates to poor definition and conceptualisation of 
HRQoL for this age group (Davis et al., 2006).  In addition to the problem of inconsistent 
definitions, theories and models of HRQoL, our understanding of HRQoL in children (rather 
than adults) is still developing (Ravens-Sieberer et al., 2006). The measurement of paediatric 
HRQoL should reflect the unique experiences of children, and take into account changes that 
occur as part of their development (Eiser & Morse, 2001). 
Variation in definitions of SaLD. 
SaLD is a broad description of communication problems used to cover a wide range of 
conditions, including articulation disorder, stutter, lisp, voice disorder, and specific language 
impairment (SLI).  SaLD is heterogeneous in nature and speech/language profiles of 
individuals are varied and diverse (Law et al., 2000).  Variability is exacerbated by the 
changing nature of difficulties that become evident as children mature from preschool to 
adolescence (Conti-Ramsden & Botting, 1999).  A further complication is that SaLD may 
pertain to delayed or disordered communication development. Delays describe speech and 
language skills which are developing typically, but at a slower rate than usual, whereas 
disorders describe skills which are developing atypically (Prelock, Hutchins & Glascoe, 
2008).  There is broad variation in the ages at which normal speech and language develops 
(Fenson et al., 1994), making identification of delayed development more difficult.  There are 
numerous assessments of SaLD (including norm and criterion referenced measures) that have 
been found to have good validity and reliability, including the Test of Narrative Language 
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(TNL; Gillam & Pearson, 2004) and the Test for Examining Expressive Morphology (TEEM; 
Shipley, Stone & Sue, 1983).  However, for many types of SaLD there is no accepted 
definition or standard method for identifying whether or not a child is affected (Tager-
Flusberg & Cooper, 1999).  Definitions of SaLD primarily exist for service eligibility 
purposes, and hence there is considerable variability depending on criteria for service 
provision. 
Proxy report. 
A considerable challenge in measuring children’s HRQoL is the issue of appropriate 
informants (Titman et al., 1997).  Paediatric studies often utilise parent proxy report, 
particularly for young children who do not have sufficient cognitive and language abilities to 
accurately report on HRQoL issues (Theunissen et al., 1998).  However, there are obvious 
limitations in using proxy report when measuring subjective aspects of HRQoL such as well-
being (White-Koning et al., 2007).  A proxy-reporter’s perception of an individual’s well-
being may reflect their own personal judgements and have limited correspondence to how the 
individual views his/her own well-being (Upton, Lawford, & Eiser, 2008). 
Studies utilising both parent proxy and child self-report have generally observed a 
discrepancy in HRQoL ratings between these two informants (Eiser & Morse, 2001).  
However it may be unrealistic to expect adults and children to make similar evaluations, and 
there are merits in utilising multiple informants, particularly as both parents and children 
(when school-aged) are well-placed to make comment on particular aspects of HRQoL (Eiser 
& Morse, 2001). For example, parents may have greater insight into children’s behaviour, 
while children are best able to report on subjective emotions or social experiences with their 
peers.  Therefore, there is a need to develop self-report measures that are suitable for use with 
pre-school aged children and those with cognitive/language difficulties.  Strategies that could 
be employed for this purpose include the use of symbols, pictures, closed-choice yes/no 
questions and content simplification (Sturgess, Rodger & Ozanne, 2002). 
Variations in ratings of HRQoL by child self-report compared to parent proxy report 
were examined in a comprehensive study of children with chronic illnesses (Varni, Limbers, 
& Burwinkle, 2007). Their study sample comprised 2,500 children with a wide range of 
illnesses (gastrointestinal conditions, diabetes, cancer, cardiac conditions, cerebral palsy, 
asthma, obesity, end stage renal disease, psychiatric disorders and rheumatologic conditions) 
and 9,500 healthy controls. HRQoL was measured using both self and parent proxy report.  
For each health condition, children with chronic illness and their parents both reported that 
children had significantly lower HRQoL than controls.  However, children's overall HRQoL 
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scores varied depending on their illness. Children with cerebral palsy were rated as having 
the lowest overall HRQoL, whereas children with diabetes and cardiac conditions had the 
highest HRQoL.  Differences were also noted at the domain level, with some HRQoL 
domains being unaffected in particular conditions (e.g., physical and social domains for 
children with diabetes, school functioning for obese children, and the social domain for 
children with cardiac conditions).  Child self-reports and parent proxy reports typically 
showed reasonable agreement, although parent and child ratings differed for some diagnostic 
categories. For example, parent ratings were lower than children’s for cerebral palsy, and 
parent ratings were higher than children’s for those with cardiac conditions and obesity. 
Ratings of emotional functioning showed the least agreement, with many parents reporting 
significantly lower HRQoL in this domain than their children.  These findings are consistent 
with other studies showing that children with chronic illnesses have lower HRQoL than 
children without health conditions, and variations exist between conditions for both overall 
ratings of HRQoL and specific HRQoL domains (Petersen, 2003).   
 
1.4 Pediatric Quality of Life and Health-Related Quality-of-Life Studies 
Traditionally most HRQoL research has been conducted with adults; however, a 
growing number of paediatric studies have been undertaken more recently (Petersen, 2003).  
The focus of most studies of paediatric HRQoL has been on those with chronic illnesses (e.g., 
asthma, cancer and epilepsy) (e.g., Varni et al., 2007), as well as infants in intensive care 
(e.g., Petersen, 2003).  Studies have generally shown that HRQoL is adversely affected, 
regardless of condition type.  
A wide range of generic and condition-specific HRQoL measures have been used in 
paediatric HRQoL studies.  The four most common generic measures assessing both 
objective (health status) and subjective (well-being) aspects of HRQoL are the Pediatric 
Quality of Life Inventory (PedsQL™), KINDL, the TNO-AZL Pre-school children Quality of 
Life questionnaire (TAPQOL) and the TNO-AZL Child Quality of Life questionnaire 
(TACQOL).  Measures tend to differ somewhat in content (e.g., items, scales).  This variation 
arises in part because measures may be based on different theories and framework/models of 
HRQoL, or may lack a theoretical basis altogether (Davis et al., 2006).  Variation also 
reflects the fact that measures are developed for use with different populations and for a 
range of purposes; for example, generic tools designed for use with healthy children and 
those with various health conditions tend to be broad in scope compared to condition-specific 
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measures which typically include detailed items within select HRQoL domains considered 
relevant to the condition (Ravens-Sieberer et al., 2006). 
The PedsQL™ (Varni, Sied, & Rode, 1999) is suitable for use with children and 
adolescents aged 2-18 years, and contains four scales (emotional functioning, physical 
functioning, social functioning and school functioning).  Both child self-report and parent proxy 
report versions have been developed, the former being used with children five years and older.  
Different versions of the scale have been developed for children and young people, varying in 
both content and language complexity (for child report versions).  In addition to the PedsQL™ 
“Generic Core Scales”, condition-specific scales have been published for a range of chronic 
illnesses, including cancer, asthma, cerebral palsy and diabetes.  The reliability, validity and 
clinical utility of the measure is well established (Varni, Seid & Kurtin, 2001) and the scale is 
one of the most widely used measures of paediatric HRQoL.   
The KINDL (Ravens-Sieberer & Bullinger, 1998) is a self-report HRQoL measure 
designed for use with children and adolescents aged 8-16 years, and contains 24 items across 
four scales (mental, physical, everyday life and social life).  Both the reliability and validity 
of the measure have been reported, however its sensitivity to clinical change has not yet been 
examined.   
The TAPQOL (Fekkes, 2000) is a parent proxy measure of HRQoL used with infants and 
young children aged 1-5 years.  It contains 56 items over five scales (motor, autonomy, 
cognitive, emotional and social).  Validity and reliability have been reported as being acceptable 
(Davis et al., 2006). 
The TACQOL (Vogels et al., 1998) is a measure analogous to the TAPQOL for use with 
children older than pre-school age.  The TACQOL is a generic, multidimensional measure 
completed via parent proxy (for children aged 6-15 years) and child self-report (for children 8-
15 years).  The TACQOL contains 56 items across seven scales: body, motor, autonomy, 
cognitive, social, positive moods and negative moods.  Content and construct validity have been 
assessed as adequate, however internal consistency and test-retest reliability are relatively poor 
(Janssens, Gorter, Ketelaar, Kramer & Holtslag, 2008). 
Very few longitudinal studies have examined HRQoL within healthy paediatric 
populations. Two studies examining HRQoL using the PedsQL™ in healthy children and 
adolescents (Varni, Burwinkle & Seid, 2006; Varni, Burwinkle, Seid & Skarr, 2003) reported 
increases in HRQoL over time for total scores, as well as physical, emotional, social and 
school functioning subscale scores when comparing toddlers (2-4 years), young children (5-7 
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years), children (8-12 years) and adolescents (13-18 years).  This pattern held for both child 
self-report and parent proxy report.   
The HRQoL measure used in the current study is the PedsQL™ (Varni et al., 1999).  
Parent proxy report versions of the 2-4 year, 5-7 year and 8-12 old scales were utilised. Some 
adaptations were made to the PedsQL™ used in the LSAC (these are detailed in Chapter 3 
Research Methods). 
 
1.5 Health-Related Quality-of-Life within Speech-Language Pathology Research 
While there is an increasing body of research investigating paediatric HRQoL, almost 
all studies have concerned children with chronic illnesses rather than developmental 
conditions such as SaLD (Arkkila, Rasanen, Roine, Sintonen & Vilkman, 2008), limiting 
generalisation of findings.  Conditions previously studied tend to be characterised primarily 
by physical signs and symptoms. In contrast, SaLD are characterised by difficulties with 
social interactions, school achievement, and emotional/behavioural difficulties (Cohen, 
2006).  
It is unsurprising that there are limited HRQoL studies conducted with children with 
SaLD.  The speech-language pathology profession has traditionally focused on impairment-
based approaches to assessment, intervention and outcome measurement (Hesketh & Sage, 
1999).  In recent years, however, the profession has increasingly adopted a socially-based 
view of communication. This approach places a greater emphasis on the person with the 
communication difficulty (and their family), the individual's personal goals and experiences, 
his/her ability to communicate functionally within everyday situations, and the environmental 
factors that facilitate or impede effective communication (Duchan, 2001).  Within this social-
contextual approach, speech-language pathologists (SLPs) have become interested in a 
broader range of intervention outcomes, including social participation and HRQoL (Duchan, 
2001). 
Adult studies. 
Most research undertaken on HRQoL within speech-language pathology has concerned 
adults. Adult studies have included individuals with aphasia (e.g., Cruice, Hirsch, Worrall, 
Holland, & Hickson, 2000; Cruice, Worrall, & Hickson, 2010; Hilari, Wiggins, Roy, Byng, & 
Smith, 2003), voice disorders (Baylor, Yorkston, & Eadie, 2005; Jones, Carding, & Drinnan, 
2006; Krischke et al., 2005) and fluency disorders (stuttering) (Bramlett, Bothe, & Franic, 
2006; Craig, Blumgart, & Tran, 2009; de Sonneville-Koedoot, Stolk, Raat, Bouwmans-
Frijters & Franken, 2014;Yaruss, 2010). Outcome measures employed in this research have 
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included both generic (which are more likely to be standardised), and non-standardised, often 
condition-specific measures. 
Adults with communication disorders have generally been reported to experience 
reduced functioning across multiple HRQoL domains.  For example, adults who stutter report 
lower HRQoL scores on social, emotional, mental health, and vitality scales of the SF-36 
than adults who do not stutter (Craig et al. 2009). Similarly, adults with voice disorders 
describe adverse effects on voice quality, levels of effort/fatigue, social interactions, and 
psychological functioning (Baylor et al., 2005). They also report limitations in voice-related 
activities and participation restrictions relative to adults without voice disorders (Ma & Yiu, 
2001). 
There is also evidence of adverse effects on HRQoL for adults with aphasia. However, 
findings are mixed regarding which domains are affected, possibly due to variability in the 
comparison groups surveyed. Compared to adults without aphasia but who have also 
experienced stroke or brain injury, adults with aphasia have reported lower HRQoL on 
emotional and mental functioning scales on the SF-36 (Cruice et al., 2010) and 
communication, psychosocial, and total scores of the Stroke and Aphasia Quality of Life 
Scale (SAQoL) (Manders, Dammekens, Leemans, & Michiels, 2010). However, compared to 
healthy controls, adults with aphasia showed additional impairments on SF-36 scales 
measuring general health, pain, physical functioning, and physical impact on role functioning 
(Cruice et al., 2010), as well as SAQoL physical and energy scales (Manders et al., 2010).  
Finally, research on young adults with childhood histories of SLI has yielded mixed 
findings. One study reported significant differences compared to peers in some aspects of 
HRQoL, such as speech, mental functioning, usual activities, and distress (Arkkila et al., 
2008). In contrast, Johnson et al. (2010) and Records, Tomblin, and Freese (1992) reported 
no differences in HRQoL between adults with and without histories of SLI, despite evidence 
in both studies of participants’ continued language impairment in adulthood.  Observed 
differences may stem from variations across participant groups; for example, most adults in 
the study by Arkkila and colleagues had severe language disorders as children, whereas in 
other studies level of severity was not reported. 
Paediatric studies. 
The dearth of paediatric speech-language pathology studies of HRQoL may reflect 
difficulties inherent in assessing this construct in children with SaLD (Hesketh & Sage, 
1999). Most research to date has examined children with voice disorders and hearing 
impairment/cochlear implant.  Measures used with children with voice disorders have 
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primarily been standardised, condition-specific tools.  The most widely used English 
language measure is the Pediatric Voice Outcomes Survey (PVOS) (Hartnick, 2002), a parent 
proxy paediatric voice-related HRQoL instrument adapted from the adult Voice Outcomes 
Survey (Gliklich, Glovsky & Montgomery, 1999).  These studies have shown that the PVOS 
has good reliability and validity with the samples examined (Hartnick, 2002; Hartnick, Volk 
& Cunningham, 2003), but limited sensitivity for detecting change over time has also been 
reported (Boseley, Cunningham, Volk & Hartnick, 2006).  Studies of children with hearing 
impairment/cochlear implant have utilised a wide range of generic HRQoL measures, with 
some only using subscales related to communication (Lin & Niparko, 2006).   
Results from studies of children with voice disorders and hearing impairment/cochlear 
implant are similar to those of children with chronic health conditions; both groups of 
children show reduced HRQoL compared to non-affected children (Zur, Cotton, Kelchner, 
Baker, Weinrich, & Lee, 2007).  Children with dysphonia had lower HRQoL ratings across 
all scales (functional, physical, and emotional) of the Paediatric Voice Handicap Index (Zur 
et al., 2007), a measure with good test-retest reliability and construct validity. Similarly, 
hearing impairment in children is associated with lower HRQoL, particularly for subscales 
related to behaviour, mental health, family activities, and social/physical impact on role 
functioning (Wake, Hughes, Collins, & Poulakis, 2004) as well as social and psychological 
HRQoL domains (e.g., assertiveness, making friends, sadness/anxiety; Keilmann, Limberger, 
& Mann, 2007). However, there is no evidence of reduced HRQoL in the physical domain. 
Research on children and adolescents with cochlear implant has reported mixed findings. 
Warner-Czyz, Loy, Roland, Tong, and Tobey (2009) found no difference in HRQoL scores 
for children with cochlear implant compared to controls. Conversely, Huber (2005) reported 
that, while HRQoL was lower for children with cochlear implant, scores were similar to 
controls for adolescents. In both studies age at implantation and duration of cochlear implant 
use were unrelated to HRQoL; however, Huber (2005) reported that audiological outcomes 
(ability to hear and comprehend spoken language) were related to HRQoL. 
 
1.6 Relevant Theoretical Frameworks  
A very large number of theoretical models and frameworks of HRQoL currently exist. 
In their systematic review, Taillefer, Dupuis, Roberge, and LeMay (2003) examined 68 
HRQoL frameworks and models of HRQoL in adults, and highlighted that this number 
represented only around 60% of those published since 1965. Many frameworks and models 
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lacked explicit details about their conceptualisation of HRQoL and have had limited use 
(Taillefer et al., 2003).  
A review of relevant HRQoL frameworks/models for children was undertaken in this 
thesis, with the view that a framework/model would guide hypothesis development, project 
methodology and variable selection.  A systematic review of paediatric HRQoL instruments 
(Davis et al., 2006) revealed that almost none were based on theoretical models and 
frameworks of HRQoL.  The three models/frameworks identified (discrepancy theory, utility 
theory and Lindstrom’s model of QoL) were all developed for use with adults, and hence 
were not considered for use in the current study. 
HRQoL is more poorly conceptualised in children than adults and many 
models/frameworks resulted from modifications to adult ones (Drotar, 2014).  Paediatric 
theories of HRQoL need to reflect developmental considerations and the role of various 
social contexts (e.g., family, school, community) in which children are immersed (Matza, 
Swensen, Flood, Secnik & Leidy, 2004).  An examination of widely used paediatric HRQoL 
measures revealed commonly measured components of HRQoL are personality, emotional 
functioning, mobility, energy, social functioning, task accomplishment, family functioning 
and school functioning (Ghandi et al., 2014). 
An informal review of journal articles and theses was undertaken to identify 
models/frameworks used by researchers that were specifically developed for use with 
children. Two frameworks/models were identified as having been used in multiple studies.  
The first was the International Classification of Functioning, Disability and Health – Children 
and Youth Version (ICF-CY) (see Figure 1.1).  Several researchers (e.g., Fava, Muehlan & 
Bullinger, 2009; Fayed, Schiariti, Bostan, Cieza, & Klassen, 2011) have linked HRQoL with 
the ICF-CY.  This is because children with health or developmental conditions who 
experience activity limitations and participation restrictions often have associated reductions 
in physical, psychological, and social functioning (i.e., their HRQoL), and HRQOL measures 
typically encompass several ICF-CY components, particularly those related to activity (i.e., 
execution of a specific task) and participation (in real-life situations) (Petersson, Simeonsson, 
Enskar & Huus, 2013). However, according to Cieza and Stucki (2005, p. 1225), “HRQoL 
and the ICF represent two different perspectives from which to look at functioning and 
health”.  WHO does not include the concept of HRQoL in the ICF-CY model; however some 
researchers have proposed a modified version including HRQoL as a separate domain within 
the model.  
 
12 
 
Figure 1.1: International Classification of Functioning, Disability and Health – Children and 
Youth Version (World Health Organisation, 2007) 
 
 
The second alternate framework/model identified was the Disability-Stress-Coping- 
(DSC) model (Wallander, Varni, Babani, Banis & Wilcox, 1989).  This model was used to 
conceptually guide the current study and will be described in detail below. 
 
1.7 Disability-Stress-Coping-Model 
The DSC model was selected to guide the development of hypotheses, project 
methodology and selection of variables for descriptive and multivariable analyses.  It was 
developed for use with chronically ill children and posits that chronic health conditions are an 
ongoing source of stress for children and their families.  According to the DSC model, when 
children experience increased stress associated with their condition (from disease/disability 
parameters or lack of functional independence), these condition-related factors increase the 
effects of general psychosocial stressors (from major life events and daily challenges) already 
experienced by children, resulting in problems adjusting to their condition (Wallander et al., 
1989).   
In the model (see Figure 1.2), risk factors, include:  
1. Disease/disability parameters, e.g., diagnosis, time since diagnosis, treatment status, 
prognosis, severity of impairments caused by the condition, visibility of the condition, medical 
problems etc. 
2. Functional independence in activities of daily living, e.g., mobility, communication, 
feeding, dressing etc.   
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3. Psychosocial stressors include disability-related problems, major life events, and daily 
hassles. 
 
Figure 1.2: Disability-stress-coping-model (reproduced from Wallander, J. L., Varni, J. W., 
Babani, L., Banis, H. T., & Wilcox, K. T. Family resources as resistance factors for 
psychological maladjustment in chronically ill and handicapped children, Journal of Pediatric 
Psychology, 1989, volume 14 issue 2, pp. 157-173, by permission of The Society of Pediatric 
Psychology) 
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The model postulates that these three categories of risk factors may be moderated or 
mediated by various resistance factors, which also fall under three categories: 
1. Intrapersonal factors e.g., age, gender, intelligence, temperament, competence and 
motivation. 
2. Social-ecological factors e.g., family environment and functioning, familial resources, 
socioeconomic status and family members’ adaptation. 
3. Stress processing abilities, e.g., coping skills and cognitive appraisals. 
Wallander and colleagues (1989) go on to suggest that if the child has a sufficient 
number of resistance factors (e.g., motivation, supportive family functioning), he/she may be 
less vulnerable to poor adjustment outcomes.  The primary intent of the DSC model is to 
facilitate the identification of modifiable risk and resistance (protective) factors. Wallander and 
colleagues (1989) propose that once these factors are identified, appropriate interventions may 
be developed to enhance HRQoL.  The focus of this model on identifying potentially modifiable 
factors for intervention lead to its selection to conceptually guide the current study.  Following a 
review of relevant factors from studies of paediatric HRQoL, the DSC model was modified to 
incorporate variables of interest that were available in the data set used (Growing Up in 
Australia – The Longitudinal Study of Australian Children or LSAC), a nationally 
representative longitudinal study of childhood development (Australian Institute of Family 
Studies, 2011) (see Figure 1.3). In this figure risk factors are placed in square corner boxes and 
resistance factors are placed in round corner boxes. 
While children with SaLD do not have a health condition per se, the DSC model was 
considered an appropriate model to adopt for this program of study, as similar to children with 
chronic health conditions, children with SaLD and their families must make ongoing 
adjustments as a result of the child’s communication difficulties.  The model highlights the 
importance of individual child characteristics, and the key role of family and home 
environments in influencing HRQoL.   
 ‘Adaptation’ or ‘adjustment’ is the outcome of interest in the model.  However, this is 
said to consist of mental health, physical health and social functioning, mirroring the core 
domains of HRQoL.  In this thesis, reference will be made to ‘HRQoL’ rather than ‘adaptation’ 
or ‘adjustment’ when discussing outcomes within the DSC model.   
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Functional independence 
Gross and fine motor skills  
 
 
 
 
 
 
 
Psychosocial stress 
 
Maternal depression 
 
 
 
Stress processing 
 
Temperament: reactivity/inflexibility  
 
Social-ecological factors 
 
-Parental labour force participation 
-Family/household composition: number of 
parents, number of older siblings 
-Parental warmth 
-Family cohesion 
-Social support 
-Parental health 
-Services: Access to speech-language pathology  
 
Intrapersonal factors  
 
-Age  
-Gender  
-Ethnicity: Aboriginal or Torres 
Strait Islander Status, regularly 
spoken to in a language other 
than English 
-Child health 
- Peer relationships 
 
Health-related quality-of-life 
Emotional functioning, physical functioning, social functioning, 
school functioning 
 
Disease/disability 
 
Study child speech/language development:  
1. Receptive vocabulary skills  
2. Concerns about how child talks and makes speech sounds; 
concerns about how child understands what is said to them  
 
 
 
Figure 1.3: Adapted disability-stress-coping-model identifying variables of interest in the current study 
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1.8 Rationale for the Study/Relevance 
The importance of HRQoL in understanding the impact of health conditions and 
interventions has been well argued (e.g., Petersson et al., 2013), and measures of HRQoL are 
increasingly being employed in research and service evaluation contexts.  In clinical settings 
there has also been greater emphasis on utilising these measures to assist in client 
management, including intervention planning and outcome measurement (Varni, Burwinke & 
Lane, 2005). Identification of individuals who report poor HRQoL can highlight the need for 
targeted intervention strategies or referral to appropriate professionals, and longitudinal 
collection of HRQoL data can be used to inform clinicians of the effectiveness of 
interventions in improving the lives of their clients (Varni et al., 2005a). 
Within the existing literature, there are numerous issues related to the HRQoL of 
children with SaLD which have not yet been investigated, or only minimally so.  For example, 
there has been little investigation of the role child and family factors may play in mediating 
or moderating the relationship between SaLD and HRQoL.  Studies conducted with children 
with voice problems, and adults with childhood diagnosis of SLI, suggest some possible 
mediating factors worthy of further investigation, such as severity of the communication 
difficulty (Zur et al., 2007) and verbal IQ (Arkkila et al., 2008). Studies of children’s 
experiences of having SaLD also highlight child, family, and environmental factors which 
may relate to HRQoL. When examining the experiences of pre-school aged children with 
speech impairments, McCormack et al. (2010b) reported that stable temperament and support 
from parents and siblings may help minimise the negative impact of SaLD on children. 
Research is required to build further consensus around the specific domains of HRQoL 
affected in children with SaLD, as findings to date have been inconclusive. There is also a 
need for longitudinal studies investigating HRQoL, as the strength of these study designs lies 
in better informing causal pathways related to HRQoL and no such studies have been 
previously undertaken with children with SaLD.   
The current study addressed many of the previously identified gaps in the research 
literature by examining relationships among and between child and family characteristics and 
parent-reported HRQoL in children with SaLD and potential SaLD, thus ascertaining risk and 
protective factors.   Further, this research examined HRQoL at the domain level (i.e., physical, 
emotional, social and school functioning were considered separately).  Such an approach will 
directly inform speech language pathology practice, as risk and protective factors will aid the 
identification of children and families in need of supports and domain-level analyses will 
inform future development of supports and interventions targeting improved HRQoL.  The 
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study also highlights HRQoL issues specific to children of particular ages or with different 
types of SaLD.   
 
1.9 Aims, Objectives and Hypotheses 
The current study utilised existing data available from the LSAC.  This thesis 
comprises two studies, the first cross-sectional, and the second longitudinal. The cross-
sectional study enabled exploration of the LSAC data and identified variables which were 
appropriate for further examination in the subsequent longitudinal study.  Given the lack of 
existing evidence on this topic the current study was exploratory research. 
 Research aims. 
 The purpose of the current study was to investigate the HRQoL of Australian children 
and determine if this is lower in the presence of SaLD.   The primary aim was then to identify 
speech/language, child and family factors associated with HRQoL for children.  This aim was 
met by both the cross-sectional and longitudinal studies. 
 The specific objectives were: 
 1. To examine the trajectory of children’s HRQoL from 4-9 years. HRQoL (measured 
using the PedsQL™) was examined at the individual domain level; that is, social, physical, 
emotional and school functioning were considered separately.  This objective was met by the 
longitudinal study component. 
 2. To compare HRQoL of children aged 4-9 years with SaLD to those not identified as 
having SaLD.  This objective was met by both the cross-sectional and longitudinal studies. 
 3. To examine relationships between HRQoL trajectories, SaLD, child-specific factors 
and family characteristics. The full list of child and family variables used in the study will be 
detailed in Chapter Three (Research Methods).  Examples of child-related factors of interest 
included SaLD, gender, Aboriginal and Torres Strait Islander status, being spoken to in 
language(s) other than English (LOTE) and temperament.  Family factors of interest included a 
range of psychosocial stressors and social-ecological factors (e.g., maternal depression, parental 
warmth and primary caregiver health).  This objective was met by the longitudinal study, 
although the cross-sectional study informed selection of child-specific factors and family 
characteristics. 
 Hypotheses. 
 With respect to objective one (examining the trajectory of children’s HRQoL from 4-9 
years), based on previous longitudinal studies of healthy children (e.g., Varni et al., 2006; Varni, 
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Burwinkle, Seid & Skarr, 2003) it is hypothesised that children’s HRQoL will increase slightly 
across all HRQoL domains from 4-5 to 8-9 years of age. 
 With respect to objective two (comparing HRQoL of children aged 4-9 years with SaLD 
to those not identified as having SaLD), it is hypothesised that: 
1.  Children with SaLD will have lower HRQoL than children without SaLD; and 
2. For children with SaLD, the physical functioning HRQoL domain will be rated most 
positively, followed by emotional functioning and then social and school functioning. This 
hypothesis is based on prior research regarding outcomes for children with SaLD (e.g., Cohen, 
2006) which report that common areas of difficulty are school achievement, social relationships 
and emotional/behavioural problems. 
 With respect to objective three (examining relationships between HRQoL trajectories, 
SaLD, child-specific factors and family characteristics), it is hypothesised that: 
1. Broadly speaking, for variables which constitute resistance factors (as described in the DSC 
model detailed in Figures 1.2 and 1.3, these are related to the child’s positive personal traits and 
supportive social-ecological factors), there will be a positive relationship between these child 
and family factors and HRQoL for children both with and without SaLD;  
2. Broadly speaking, for variables which constitute risk factors (as described in the DSC model 
detailed in Figures 1.2 and 1.3, these include the child’s condition, reduced functional abilities 
and psychosocial stressors), there will be a negative relationship between these child and family 
factors and HRQoL for children both with and without SaLD.  
3. It is hypothesised that most of the same child and family factors will be associated with 
HRQoL in both the cross-sectional and longitudinal study components. 
 
1.10 Organisation of the Thesis 
This thesis consists of three traditional thesis chapters and three published or in press 
journal articles.  The structure of the thesis is as follows. In Chapter 1 a global introduction, 
including a statement of the overall problem and its significance, has been provided.  Within 
this chapter, research gaps and ways in which the present study will contribute to the research 
area have been detailed.  Chapter 2 reviews the empirical literature on HRQoL of children 
and adolescents with SaLD, in the form of a journal article published in the International 
Journal of Speech Language Pathology.  This is followed in Chapter 3 by a discussion of the 
research methodology and data analysis techniques employed in the studies comprising this 
thesis. Chapter 4 is a paper outlining the results of the cross-sectional study component 
(published in the Applied Research in Quality of Life journal), and Chapter 5 is a paper 
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outlining results of the longitudinal study component (in press in the International Journal of 
Speech-Language Pathology).  Chapter 6 is the final chapter and presents the key findings 
and main conclusions of the research, limitations of the studies, implications for practice and 
areas for future research.   
 
1.11 Terminology 
Health-related quality-of-life. 
This thesis examines associations between speech/language, child and family factors 
and HRQoL.  Definitions of HRQoL were provided at the start of this chapter. Throughout 
this thesis the term ‘HRQoL’ will be used to refer to children’s physical, emotional and social 
health dimensions as well as role (school) functioning. 
Speech and/or language difficulties. 
Definitions of SaLD were also provided earlier in this chapter. Throughout this thesis 
the term ‘SaLD’ is used to encompass speech difficulties (including problems with 
articulation, fluency or voice quality) and/or expressive and receptive language difficulties 
(including problems with language form, function or content).  SaLD may include identified 
delayed or disordered communication development as well as potential SaLD identified by 
parents.  This definition is based on the measures used in the LSAC (presented in Chapter 3 
Research Methods).  As the LSAC is a population study it would be anticipated that children 
with SaLD would include both children with diagnosed difficulties and those with subclinical 
SaLD.   
 
1.12 Conclusion  
SaLD are a high-prevalence condition in childhood and it is well established that 
these difficulties are associated with a range of adverse outcomes. HRQoL for children with 
SaLD is less well understood.  In order to direct intervention and promote positive outcomes 
for children with SaLD, it is necessary to improve understanding of HRQoL domains affected 
in this population, as well as the effects of SaLD sub-type on HRQoL. In addition, 
longitudinal studies and an examination of the effect of child and family factors associated 
with HRQoL are required to assist development of strategies and interventions to enhance 
HRQoL.  This thesis aims to address existing gaps in the literature by attending to these 
matters. 
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Chapter 2 Health-Related Quality-of-Life of Children with Speech and 
Language Difficulties: A Review of the Literature 
 
 
 This review is presented in published format and is referenced as: Feeney, R., Desha, 
L., Ziviani, J., & Nicholson, J. M. (2012). Health-related quality-of-life of children with 
speech and language difficulties: A review of the literature. International Journal of Speech-
Language Pathology, 14(1), 59-72. 
 
Abstract 
A review of the literature has been undertaken to examine health-related quality-of-
life (HRQoL) of children and adolescents with speech and/or language difficulties (SaLD), 
with a particular focus on evidence regarding the domains of HRQoL most affected by 
SaLD. Twelve electronic databases were searched for articles on this topic published from 
1966 to January 2011. Seven studies suitable for inclusion were identified. These papers 
were reviewed in relation to their participants, sample size, study design, and outcome 
measures, which differed considerably across studies. From the studies reviewed, there is 
emerging evidence that HRQoL can be compromised for children and adolescents with 
SaLD relative to their peers, and some consensus that the social domain of HRQoL is most 
impacted. Overall, the review highlights a paucity of research in this area and 
recommendations are made as to how research may advance. Most importantly, studies 
examining the effect of child and family factors in mediating or moderating the relationship 
between SaLD and HRQoL are required. This knowledge will support the identification of 
children with SaLD at risk of poorer HRQoL outcomes and inform intervention strategies 
through the identification of relevant risk and protective factors.  
 
 
2.1 Introduction 
Outcomes for children with speech and/or language difficulties. 
Speech and/or language difficulties (SaLD) are among the most frequently observed 
developmental problems affecting children (Prelock, Hutchings, & Glascoe, 2008).  Speech 
refers to the verbal means of communicating, comprising the actual sounds of spoken 
language, and involving motor skills to use the oral structures (e.g., tongue, lips, jaw, vocal 
tract) in series of precise and coordinated movements to produce the sounds that make up 
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words (Maassen & van Lieshout, 2010).  Speech difficulties include problems with the 
production (articulation) of speech sounds, the flow or rhythm (fluency) with which speech is 
produced, or the pitch, volume, or intonation (quality) of  the  voice  (Biddle,  Watson,   
Hooper,  Lohr,  & Sutton, 2002). Language refers to a shared symbolic, rule-governed system 
of words, signs and gestures that is used to convey and understand messages both verbally and 
nonverbally (Lenneberg & Lenneberg, 2014).  Language difficulties relate to problems with 
understanding (receptive) and/or use (expressive) of spoken, written, and/or other 
communication systems (signs, symbols, etc.)  (Biddle et al., 2002). Language difficulties 
may involve any combination of (1) the form of language (phonology, morphology, and 
syntax), (2) the function of language (pragmatics), and/or (3) the content of language 
(semantics) in communication (American Speech-Language- Hearing Association, 1993).  
Some children have primary SaLD in which difficulties cannot be attributed to another 
condition, while others have secondary SaLD in which difficulties arise as part of another 
condition such as hearing impairment, autism or intellectual disability (Law, Garrett & Nye, 
2008). 
In the context of this paper ‘SaLD’ refers to speech difficulties (including problems 
with articulation, fluency or voice quality) and/or receptive and expressive language 
difficulties (including problems with language content, form or function).  SaLD encompasses 
both delayed and disordered communication development. Delays pertain to speech and 
language skills which are developing in the typical sequence, but at a slower rate than usual, 
whereas disorders (which are less common) describe skills which are developing in an 
unusual or atypical manner (Prelock et al., 2008).  Prevalence rates of SaLD vary widely; 
however, in one recent population-based Australian study of 4–5-year-old children, a quarter 
of parents surveyed expressed  concerns  regarding their  child’s  ability to talk and produce 
sounds, and 9.5% of parents reported concerns about their child’s  receptive language skills 
(McLeod  & Harrison, 2009).  Large scale epidemiologic studies of SaLD have reported 
prevalence estimates between 0.1-13.6% (Keating, Turrell & Ozanne, 2001; McKinnon, 
McLeod & Reilly, 2007; Silva, McGee & Williams, 1983; Silva, Williams & McGee, 1987; 
Tomblin, Records & Zhang, 1996; Tomblin, Smith, & Zhang, 1997a; Tomblin et al., 1997b).  
Parent-reported prevalence of late language emergence at 24 months in the Randomly 
Ascertained Sample of Children born in Australia’s Largest State (RASCALS) ranged from 
13.4% using a composite index of Receptive and Expressive Language scores from the Ages 
and Stages Questionnaire (ASQ) and 19.1% using the Language Development Survey (LDS) 
single item of “combining words” (Zubrick, Taylor, Rice & Slegers, 2007). Children in 
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families with a history of late talking were more likely to have late language emergence 
(23.0% compared to 12.0% for other children) (Zubrick et al., 2007).  Risk factors for late 
language emergence at 24 months were presence of siblings, male gender, suboptimal fetal 
growth and lower levels of motor, adaptive, and personal-social performance.  It has been 
suggested that studies utilising parent report rather than direct assessment may over-estimate 
rates of SaLD (Klee, Pearce, & Carson, 2000), although other studies suggest that parent 
report elicited using structured, validated tools has high agreement with clinical assessment 
(e.g., McLeod, Harrison, McAllister, & McCormack, 2009).  Similar to the above study, data 
from the longitudinal Early Language in Victoria Study (ELVS) reported that predictors of 
language skills at two years were male gender, older maternal age, lower maternal vocabulary, 
family history of SaLD, birth order (fifth child or more) and non–English-speaking 
background (Reilly et al., 2007).  However these risk factors combined explained only seven 
percent of the variation in language at 24 months.  When the same cohort was followed up at 
4 years of age (Reilly et al., 2010) 20.6% of children met the criteria for low language status 
and 17.2% met the criteria for specific language impairment (SLI, language impairment of 
unknown origin in the absence of other developmental concerns).  Child and family measures 
demonstrated limited but improved predictive ability at 4 years compared to 2 years.  Similar 
factors were identified as at 2 years however variance explained by multivariable models was 
enhanced by the addition of late talking status. 
Children with more apparent speech and expressive language deficits and those with 
more severe SaLD are generally identified before school age, while those with less severe 
difficulties may only be recognised following school entry (Laing, Law, Levin, & Logan, 
2002). It is well established that, for many children, SaLD are associated with a range of 
adverse social, emotional, and educational outcomes (Cohen, 2006). Children with receptive 
language difficulties tend to exhibit poorer long-term outcomes than those with expressive 
language difficulties, especially in relation to behaviour, learning, and academic attainment 
(Laing et al., 2002). 
The extent to which SaLD tend to persist or resolve depends on the nature of the 
child’s difficulty (i.e.  speech difficulties only, language difficulties only, or both speech and 
language difficulties), and their access to speech-language pathology intervention.  Law, 
Boyle, Harris, Harkness, and Nye (2000) reviewed the literature on the natural history of 
childhood SaLD to identify the factors associated with the persistence or resolution of these 
difficulties in children who were not receiving speech- language pathology services.  
Significant variability was reported across studies, even within specific types of SaLD.   
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Factors such as the etiology of SaLD, individual variability in presentation and comorbidities 
are relevant (Jessup, Ward, Cahill & Keating, 2008; Lahey & Edwards, 1995).  There is 
evidence that more persistent deficits are exhibited by children with language problems 
(particularly those with both receptive and expressive difficulties) compared to children with 
speech difficulties (Law et al., 2000). Where SaLD persist into adulthood, individuals are at 
greater risk of having co-morbid mental health conditions and also tend to have poorer 
vocational outcomes (Rutter & Mawhood, 1991), although outcomes tend to differ depending 
on the nature of the individual’s SaLD (Johnson, Beitchman, & Brownlie, 2010). 
Health-related quality-of-life. 
While the impact of childhood SaLD on specific outcomes such as literacy/educational 
achievement, behaviour, and self-esteem is widely recognised, there has been limited attention 
to the impact of SaLD on health-related quality-of-life (HRQoL). HRQoL is generally 
considered to be part of the broader construct of Quality-of-Life (QoL),  which the World 
Health Organization defines as “individuals’ perception of their position in life in the context 
of culture and value systems in which they live and in relation to their goals, expectations, 
standards and concerns” (WHOQOL Group, 1998, p. 551). HRQoL is defined as the impact 
that a particular health condition (or intervention) has on an individual (Petersen, 2003).  It is 
seen as encompassing those elements of QoL specifically related to health (Spieth & Harris, 
1996).  HRQoL is a multidimensional construct, consisting of numerous distinct dimensions 
or “domains” which commonly include physical, psychological, and social functioning 
(Spieth & Harris, 1996).  The physical domain encompasses areas such as mobility, self-care, 
exercise, and energy/fatigue; the psychological domain encompasses cognitive functioning, 
behaviours, and attitudes; and the social domain encompasses social role participation, 
community engagement, interactions with others, and relationships (Walker & Rosser, 1993). 
The relationship between HRQoL and concepts such as overall QoL, life satisfaction, 
and well-being is debated.  Some researchers consider HRQoL to consist solely of a 
subjective assessment of well- being or life satisfaction (e.g., Tennant & McKenna, 1995). 
Others argue that it also includes an objective description of the individual’s health status, and 
that measurement of HRQoL should therefore include both objective and subjective 
assessments (e.g., Spilker, 1990; Titman, Smith, & Graham, 1997). According to Eiser and 
Morse (2001, p. 10), “The objective assessment of [HRQoL] focuses on what the individual 
can do, and is important in defining the degree of health. The subjective assessment of 
[HRQoL] includes the meaning to the individual”. Items related to objective (health status) 
aspects of HRQoL tend to focus on symptomatology, functioning, and activity limitations, 
24 
 
whereas items related to subjective (well-being) aspects of HRQoL focus on feelings, 
concerns, and worries about the condition (Eiser & Morse, 2001). 
In health research the term quality-of-life is sometimes used instead of health-related 
quality-of-life for the purposes of brevity. Where QoL has been used in this manner within 
the studies reviewed here, we have replaced this with HRQoL to aide conceptual clarity.  
There currently exists an extraordinarily large number of theoretical models and frameworks 
of HRQoL. In their systematic review, Taillefer, Dupuis, Roberge, and LeMay (2003) 
examined 68 HRQoL frameworks and models, and highlighted that this number represented 
only 60% of those published since 1965.  Many of these lacked explicit details about their 
conceptualization of HRQoL and have had limited use (Taillefer et al., 2003).  Nonetheless, 
the importance of this construct in understanding the impact of health conditions and 
interventions is clear. HRQoL measures are increasingly being employed in research and 
service evaluation contexts, and for assisting intervention planning and outcome assessment 
in clinical settings (Varni, Burwinke, & Lane, 2005a).  Use of self-reported HRQoL data 
ensures that clients’ perspectives are factored into clinical decision-making (Sullivan, 2003).  
Identification of poor HRQoL can highlight the need for targeted intervention strategies or 
referral of clients to appropriate professionals (Varni et al., 2005a).  Further, longitudinal 
collection of HRQoL data can be used to inform clinicians of the effectiveness of 
interventions in improving the lives of their clients (Varni et al., 2005a).  Historically, most 
of the HRQoL research conducted to date has been with adults; however, a growing number 
of paediatric studies have been undertaken in recent years (Petersen, 2003). 
Paediatric studies and measures of HRQoL. 
There are numerous difficulties inherent in conducting research on the HRQoL of 
children and adolescents.  A first key challenge relates to the poor definition and 
conceptualisation of HRQoL. Understanding of HRQoL in children is still developing 
(Titman et al., 1997),  and conceptualisation of this construct for children and young people 
has been even more variable than for adults (Davis, Waters, Mackinnon,  Reddihough, 
Graham, Mehmet-Radji, et al., 2006).  In children, HRQoL should account for things such as 
the unique experiences and attitudes of children, and changes that occur as part of children’s 
development (Eiser & Morse 2001).  A second challenge relates to the measurement and 
particularly the issue of appropriate informants (Titman et al., 1997). Paediatric studies often 
utilise parent proxy report, particularly for young children whose cognitive and language 
abilities may restrict their ability to self-report HRQoL (Theunissen, Vogels, Koopman, 
Verrips, Zwinderman, Verloove-Vanhorick, et al., 1998). However, there are obvious 
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limitations in using proxy report for assessing subjective aspects such as well-being (White-
Koning, Arnaud, Dickinson, Thyen, Beckung, Fauconnier, et al., 2007). The proxy-reporter’s 
perceptions of the focus of individual’s well-being reflect the reporter’s personal judgements 
and may have limited correspondence to how the individual views their own well-being 
(Upton, Lawford, & Eiser, 2008). 
Studies comparing parent proxy and child self- report have generally found 
discrepancies in their HRQoL ratings (Eiser & Morse 2001).  Further, evidence suggests that 
proxy assessments of subjective well-being are likely to be less valid than those of objective 
health status (Wallander, Schmitt, & Koot, 2001).  However, it may be unrealistic to expect 
adults and children to make similar evaluations, and there are merits in utilising both types of 
report, particularly as both parents and children (when school-aged) are well-placed to make 
comment on particular aspects of HRQoL (Eiser, 1997). For example, parents may have 
greater insight into children’s behaviour, while children are best able to report on subjective 
emotions or experiences interacting with their peers. 
Despite these conceptual and measurement challenges, HRQoL has now been 
examined in a number of paediatric studies. A range of generic and condition-specific 
measurement tools have been used. The three most common generic measures that assess both 
objective (health status) and subjective (well-being) aspects of HRQoL are the Paediatric 
Quality of Life Inventory (PedsQL), KINDL, and TNO-AZL Pre-school Children Quality of 
Life questionnaire (TAPQoL). These measures have been used across diverse areas, including 
clinical trials, evaluation studies, and longitudinal research (e.g., Maurice-Stam, Oort, Last, 
Brons, Caron, & Grootenhuis, 2008; Ravens-Sieberer & Bullinger, 1998; Varni, 2011). They 
have also been used in public health studies to examine population level outcomes in both 
healthy and ill children, and in school and community-based research (Ravens- Sieberer & 
Bullinger, 1998; Varni, Burwinkle, & Seid, 2005b). These generic scales have been used with 
children and adolescents with cancer, cardiac diseases, asthma, diabetes, and a range of other 
chronic health conditions. 
The PedsQL (Varni, Sied, & Rode, 1999) is suitable for use with children and young 
people aged 2–18 years.  There are four Generic Core Scales: emotional functioning; physical 
functioning; psychological functioning; and school functioning, and a number of condition-
specific scales have been published for chronic illnesses such as cancer, asthma, cerebral 
palsy, and diabetes. The PedsQL has child self-report (age 5 years and older) and parent proxy 
report forms, with age-appropriate versions that differ in content and language complexity. 
School functioning is only measured in children aged 5 and above. Reliability, validity, and 
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clinical utility have been well established (Varni, Burwinkle & Seid, 2006; Varni, Burwinkle, 
Seid & Skarr, 2003; Varni, Limbers & Newman, 2008; Varni, Sied, & Kurtin, 2001), and the 
PedsQL is considered to be the gold standard measure of paediatric HRQoL (Schmitt, 
Paterno, & Huang, 2010). 
The KINDL (Ravens-Sieberer & Bullinger, 1998) is a self-report measure designed 
for use with children and adolescents of 8–16 years of age. It contains 24 items in four scales: 
mental; physical; everyday life; and social life. Adequate reliability and validity have been 
established; however, the KINDL’s sensitivity to clinical change has not yet been examined.  
Much of the research on the KINDL is reported in German, however a number of studies 
conducted with both healthy and chronically ill children have also been undertaken in 
English.  Some studies involving healthy children (e.g., Erhart, Ellert, Kurth & Ravens-
Sieberer, 2009; Ravens-Sieberer, Erhart, Wille & Bullinger, 2008) utilised data from the 
German Health Interview and Examination Survey for Children and Adolescents (KiGGS), a 
nationally representative study conducted by the Robert Koch-Institute.  Other studies (e.g., 
Ravens-Sieberer & Bullinger, 1998) have included samples with both chronically ill children 
and age- and gender-matched healthy children.  Research has involved child self report of the 
generic HRQoL instrument by children and adolescents and/or parent proxy report of the 
KINDL proxy version.  Internal consistency of the KINDL has been mixed across samples.  
Studies of healthy children aged 11-17 years (Erhart et al., 2009, n = 6,813) and 7-17 years 
(Ravens-Sieberer et al., 2008, n = 2,863) have reported good internal consistency for the total 
instrument (range 0.82-0.86).  However, internal consistency was poor or questionable (range 
0.51-0.69) for many KINDL sub-dimensions for both child self and parent proxy report.  On 
average, internal consistency was higher for parent proxy report with values ranging from 
0.62-0.72 for the sub-dimensions compared to 0.53-0.72 child self report (Erhart et al., 2009).  
Higher internal consistency values were reported in the study by Ravens and Bullinger 
(1998), who examined HRQoL of 45 chronically ill children with asthma and diabetes and 45 
age- and gender-matched healthy children aged 10-16 years.  Alpha values for the sub-
dimensions ranged from 0.76-0.95 for chronically ill children and 0.74-0.90 for healthy 
children.  The Cronbach alpha for the total scale was 0.95 (0.95 for chronically ill children 
and 0.90 for healthy children).  Intercorrelations among KINDL scales were moderate to high 
for chronically ill children (r = 0.54-0.95) and high (around r = 0.75) for healthy children 
(Ravens & Bullinger, 1998).  Confirmatory factor analysis revealed a six factor solution with 
factor loadings between 0.45 and 0.83 for child self report and 0.47 and 0.85 for parent proxy 
report, with goodness of fit indices reflecting moderate to good fit (child self report: root 
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mean square error of approximation = 0.064, adjusted goodness of fit index = 0.944, parent 
proxy report: root mean square error of approximation = 0.069, adjusted goodness of fit 
index = 0.965) (Erhart et al., 2009).  Inter-rater reliability (self-proxy agreement) for the total 
instrument was 0.49 and ranged from 0.24 to 0.45 for the sub-dimensions (Erhart et al., 
2009).  Adequate ceiling and floor effects have been reported ranging from 0% to 17% 
(Erhart et al., 2009; Ravens & Bullinger, 1998).  Amongst a sample of children aged 10-16 
years (Ravens & Bullinger, 1998), almost all (96%) reported that questions were easy to 
understand, and most (80%) considered the questions very relevant (60%) or relevant (20%) 
to their current situation.  Convergent validity with the Strengths and Difficulties 
Questionnaire (SDQ), SF-36 and the Questions on Life Satisfaction (FLZ)  instrument has 
been reported as adequate to excellent (r = 0.33-0.63 for the SDQ and SF-36, FLZ r = 0.38-
0.70), with parent report achieving slightly higher convergent validity (Erhart et al., 2009; 
Ravens & Bullinger, 1998).  Regarding known-groups validity, small effect sizes (0.04 to 
0.27) were obtained for mean differences in child self report scores across healthy children, 
obese children and children from lower socio-economic backgrounds (Erhart et al., 2009). 
The TAPQOL (Fekkes, 2000) is a parent proxy measure designed for use with infants 
and young children aged 1–5 years. It has 56 items across five scales: motor; autonomy; 
cognitive; emotional; and social. Reliability and validity have been assessed to be adequate 
(Davis et al., 2006). 
Paediatric studies of HRQoL have mostly concerned children with chronic illnesses 
and infants in intensive care (Petersen, 2003).  These have generally shown that HRQoL is 
adversely affected, regardless of the condition type. The chronic conditions studied to date 
have included such things as cancer, asthma, and epilepsy, which tend to be characterised 
primarily by physical signs and symptoms. In contrast, SaLD are characterised by difficulties 
with social interactions, school achievement, and emotional/behavioural difficulties (Cohen,   
2006). Nevertheless, the broader paediatric studies offer insight into issues relevant to SaLD. 
Variations in measurement of HRQoL by child self-report compared to parent proxy 
report has been examined in a comprehensive study of children with chronic illnesses (Varni, 
Limbers, & Burwinkle, 2007).  The sample comprised 2500 children with a wide range of 
conditions (gastrointestinal conditions, diabetes, cancer, cardiac conditions, cerebral palsy, 
asthma, obesity, end stage renal disease, psychiatric disorders, and rheumatologic conditions) 
and 9500 control children without health conditions. For each health condition, children with 
chronic illness and their parents reported significantly lower HRQoL than controls. However, 
children’s overall HRQoL scores varied according to health condition. For example, children 
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with cerebral palsy were rated as having the lowest overall HRQoL, and children with 
diabetes and cardiac conditions the highest overall ratings.  Differences were also noted at the 
domain level, with some domains being reported by both children and parents as being 
unaffected in particular conditions (e.g., physical and social domains for children with 
diabetes, school functioning for obese children, and the social domain for children with 
cardiac conditions). While child self and parent proxy reports generally showed reasonable 
agreement there was poor agreement for children with some conditions. For example, 
parents’ ratings were lower than children’s for children with cerebral palsy, and parent 
ratings were higher than children’s for those with cardiac conditions and obesity. Across 
domains, ratings of emotional functioning showed the least agreement, with many parents 
reporting significantly lower HRQoL in this domain than children. More recently, Ingerski, 
Modi, Hood, Pai, Zeller, Piazza-Waggoner, et al. (2010) conducted a study of HRQoL 
outcomes for children with eight chronic health conditions. Their study utilised secondary 
data  for 589  children and  adolescents with  various illnesses (inflammatory bowel disease, 
epilepsy, gastrointestinal disorders, sickle cell disease, cystic fibrosis, type 1 diabetes, 
obesity, and post-renal transplantation) as well as healthy controls (using population level 
data). HRQoL was measured using child self and parent proxy report versions of the PedsQL.  
Children with all condition types had significantly lower HRQoL scores than healthy controls 
for at least some HRQoL domains. HRQoL ratings varied depending on their illness type, 
with children in the obesity and gastrointestinal disorder groups having the lowest scores.  
Overall, scores for social functioning differed significantly across condition type, as did the 
psychosocial summary score (mean scores from the emotional, social, and school functioning 
scales). Agreement between child self and parent proxy report was poor: parents’ ratings 
were lower than children’s for three of the four PedsQL scales (namely emotional, physical, 
and social functioning). Conversely, parents rated children’s school functioning significantly 
more highly than did children. Differences between child self and parent proxy report were 
only examined across all illness groups and differences according to diagnostic category were 
not examined. 
HRQoL within speech-language pathology research. 
Relatively little research on HRQoL  has been conducted within the field of speech-
language pathology, possibly due to a traditional focus on impairment-based approaches to 
assessment, intervention, and outcome measurement (Hesketh & Sage, 1999).  In recent years, 
SLPs have adopted a more socially-based view of communication. This approach places a 
greater emphasis on the individual with the communication difficulty (and their families), 
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their personal goals and experiences, ability to communicate functionally within their 
everyday situations, and the environmental factors that facilitate or impede optimal 
communication (Duchan, 2001).  Within this social-contextual approach SLPs have become 
interested in a broader range of intervention outcomes, including social participation and 
HRQoL (Duchan, 2001). 
 Adult studies.  
Most of the research undertaken on HRQoL within the field of speech-language 
pathology has concerned adults rather than children. Adult studies have included individuals 
with aphasia (e.g., Cruice, Hirsch, Worrall, Holland, & Hickson, 2000; Cruice, Worrall, & 
Hickson, 2010; Hilari, Wiggins, Roy, Byng, & Smith, 2003),  voice disorders (Baylor, 
Yorkston, & Eadie, 2005; Jones, Carding, & Drinnan, 2006; Krischke, Weigelt, Hoppe, 
Köllner, Klotz,  Eysholdt, et al.,  2005),  laryngectomies (Eadie & Doyle, 2004; Gritz, 
Carmack, de Moor, Coscarelli, Schacherer, Meyers, et al., 1999; Hammerlid, Bjordal, 
Ahlner-Elmqvist, Boysen, Evensen, Biörklund, Aet al., 2001),  and fluency disorders 
(stuttering) (Bramlett,  Bothe,  &  Franic, 2006; Craig, Blumgart, & Tran, 2009; Yaruss, 
2010). Outcome measures have spanned both generic measures, which are more likely to be 
standardised, and non-standardised, often condition-specific measures.  The Short Form 
Health Survey 36 (SF-36) (Ware, Snow, Kosinski, & Gandek, 1993), a well-validated, 
generic measure of HRQoL assessing physical health, mental health, and role functioning, 
has been used in over 4,000 studies and with a range of clinical populations. Internal 
consistency estimates have been reported as good to excellent (0.80-.093 for the eight scales 
and 0.94 and 0.89, respectively, for the physical and mental component summary measures) 
(Gandek, Sinclair, Kosinski & Ware, 2004; Shadbolt, McCallum & Singh, 1997).  Results of 
the test–retest method showed that in a sample of 1974 women and 975 men aged 40-59 
years, follow-up scores for most respondents were within ten points of baseline scores for 
most HRQoL domains (Hopman et al., 2004).  The SF-36 has adequate discriminatory 
power, with ratings differentiating between frail elderly patients and the total hospital in-
patient sample (Shadbolt, McCallum & Singh, 1997).  Further, physical functioning and 
bodily pain scales discriminated between patients receiving disability pensions and those not 
receiving pensions with medium effect size values (0.5–0.8) (Linde, Sørensen, Østergaard, 
Hørslev-Petersen & Hetland, 2008).  Regarding convergent validity, in a sample of 150 
patients aged 19-87 years, the SF-36 physical functioning, bodily pain, and vitality scales 
were strongly correlated with the Health Assessment Questionnaire, Rheumatoid Arthritis 
Quality of Life scale and EuroQol (correlations were moderate to large ranging 0.42-0.91) 
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(Linde, et al., 2008).  SF-36 summary scores have adequate construct validity, detecting 
worse health status for those reporting chronic illness, women and people in manual jobs 
(Jenkinson, Stewart-Brown, Petersen & Paice, 1999).  The SF-36 also shows adequate 
responsiveness/sensitivity to change in community dwelling older people (Sharples, Todd, 
Caine & Tait, 2000).  The SF-36 has been used with adults with a range of communication 
disorders, although its use as a self-administered measure with adults with aphasia is 
problematic as a result of the complex language and inconsistent response format used 
(Cruice et al., 2000). 
Adults with communication disorders have generally been found to have reduced 
HRQoL across multiple domains. For example, adults who stutter report lower HRQoL 
scores on the social, emotional, mental health, and vitality scales of the SF-36 than controls 
who do not stutter (Craig et al. 2009).  Similarly, adults with voice disorders show evidence 
of adverse effects on voice quality, levels of effort/fatigue, social interactions, and 
psychological functioning (Baylor et al., 2005).  Adults with voice problems also report 
limitations in voice-related activities and participation restrictions relative to adults without 
these problems (Ma & Yiu, 2001), and activities and participation are closely related to 
HRQoL in adults (Lawton, Winter, Kleban, & Ruckdeschel, 1999). 
For adults with aphasia, there is also evidence of adverse effects on HRQoL, but the 
evidence is mixed regarding which domains are affected, possibly due to variability in the 
comparison groups examined. Compared to adults without aphasia who have also 
experienced stroke or brain injury, adults with aphasia have reported lower HRQoL in the 
emotional and mental functioning scales on the SF-36 (Cruice et al., 2010)  and 
communication, psychosocial, and total scores on the Stroke and Aphasia Quality of Life 
Scale (SAQoL)  (Manders, Dammekens, Leemans, & Michiels, 2010).  However, compared 
to healthy controls, these adults with aphasia showed additional impairments in the SF-36 
scales measuring general health, pain, physical functioning, and physical impact on role 
functioning (Cruice et al., 2010)  and the physical and energy scales on the SAQoL (Manders 
et al., 2010). 
Finally, research on young adults with childhood histories of specific language 
impairment (SLI) has produced mixed findings.  One study has reported significant 
differences compared to peers, in some aspects of HRQoL particularly for speech, mental 
functioning, usual activities, and distress (Arkilla, Räsänen, Roine, Sintonen, & Vilkman, 
2008a). In contrast, Johnson et al. (2010) and Records, Tomblin, and Freese (1992) reported 
no differences in HRQoL between adults aged 17-25 years with (n = 29) and without (n = 29) 
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histories of SLI, despite evidence in both studies of continued language impairment in 
adulthood.  There has also been considerable research examining the HRQoL of people who 
have had laryngectomies.  However, this research has largely focused on comparisons 
between people receiving different vocal restoration methods and hence findings will not be 
discussed in this review. 
Paediatric studies. 
 To date research on HRQoL in paediatric SLP populations has mainly examined 
children who have voice disorders and hearing impairment/cochlear implant (secondary 
SaLD).  Measures used with children with voice disorders have tended to be standardised, 
condition-specific tools. The most widely used is the Paediatric Voice Outcomes Survey 
(PVOS) (Hartnick, 2002), adapted from the adult Voice Outcomes Survey (Gliklich, Glovsky, 
& Montgomery, 1999). These studies show the PVOS has good reliability and validity 
(Hartnick, 2002; Hartnick, Volk, & Cunningham, 2003), but limited sensitivity for detecting 
changes over time (Boseley, Cunningham, Volk, & Hartnick, 2006).  Studies of children with 
hearing impairment/cochlear implants have utilised a wide range of generic measures of 
HRQoL, with some studies only using the communication sub-scales (Lin & Niparko, 2006). 
Results for children with voice disorders and those with hearing impairment are 
similar to those for children with chronic health conditions; both groups show poorer HRQoL 
than non-affected children. Children with dysphonia had lower HRQoL ratings across all 
scales (functional, physical, and emotional) of the Paediatric Voice Handicap Index (Zur, 
Cotton, Kelchner, Baker, Weinrich, & Lee, 2007).  Similarly, hearing impairment in children 
is associated with lower HRQoL, particularly in sub-scales related to  behaviour, mental 
health, family activities, and social/physical impact on role functioning (Wake, Hughes, 
Collins, & Poulakis, 2004) and social and psychological domains of HRQoL (e.g., 
assertiveness, making friends, sadness/anxiety; Keilmann, Limberger, & Mann, 2007).  
However, there was no evidence of reduced HRQoL in the physical domain for these children. 
Research on children and adolescents with cochlear implant has produced mixed 
findings. Warner-Czyz, Loy, Roland, Tong, and Tobey (2009) found no difference in HRQoL 
scores for children with cochlear implant compared to controls. Conversely, Huber (2005) 
reported that, while HRQoL was lower for children with cochlear implant, scores were similar 
to controls for adolescents.  In both studies age at implantation and duration of cochlear 
implant use were not related to HRQoL, however Huber (2005) reported that audiological 
outcomes (ability to hear and comprehend spoken language) were related to HRQoL. 
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To date, there have been no reviews of the HRQoL of children with SaLD. This paper 
addresses this gap by systematically reviewing the literature reporting the HRQoL of children 
with SaLD. Specifically, it aims to examine whether there is any evidence that children with 
SaLD have poor HRQoL overall and in the physical, psychological, and social domains. 
Given the findings of previous child and adult studies within speech-language pathology, it is 
hypothesised that children with SaLD and their parents will report reduced HRQoL for this 
group, particularly in the social and psychological domains.  Findings will directly inform 
speech-language pathology practice by aiding with the identification of children in need of 
interventions targeting improved HRQoL. 
 
2.2 Method 
A systematic search of 12 electronic databases was conducted for English language 
articles published in peer-reviewed scholarly journals up to January 2011. A key word 
search was undertaken of databases relevant to speech-language pathology research, 
including Medline (1982–January 2011), CINAHL (1982–January 2011),    EMBASE   
(1966–January 2011), PsycINFO (1981–January 2011), the Cochrane Library (1996–
January 2011), Web of Science (1981–January 2011), PubMed (1989– January 2011), 
Scopus (1966–January 2011), ERIC (1966–January 2011),  Health Source: Nursing/ 
Academic Edition  (1975–January 2011),  and ProQuest database (up to January 2011).  The 
search strategy was as follows: 
1)   child∗ OR adolescent 
2)   AND (well-being OR personal satisfaction OR “quality of life” OR “health-related 
quality-of-life” OR “communication related quality of life” OR perception OR QOL OR 
HRQOL) 
3)   AND  (communication OR speech OR language) 
4)   AND (problem OR difficulty OR disorder OR delay OR impairment). 
First, the strategy used search terms to limit the findings to children and adolescents 
from birth to 18 years. The medical subject heading (MeSH) terms and text words/phrases 
associated with HRQoL were combined with words/phrases used to identify children with 
SaLD (steps three and four). The phrases “well-being” and “personal satisfaction” were 
included in the search strategy to avoid missing papers that may have been published before 
terms such as QoL and HRQoL were widely used (step 2). The authors then examined the 
reference lists of the included studies to check for any other articles that may have been 
missed. 
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A total of 1,064 papers were retrieved during electronic database searching. After 
duplicates were removed 739 unique studies remained. Titles and abstracts were screened by 
one author (RF) for suitability, according to the following inclusion criterion: the study 
sample was children or adolescents up to the age of 18 years with identified SaLD, or the 
parents of these children. This process resulted in 735 papers being excluded, mostly because 
they did not satisfy criteria number 3 (were not of children with SaLD). Scanning of reference 
lists yielded an additional three studies, resulting in identification of seven studies suitable for 
inclusion in the review. 
 
2.3 Results 
Table 2.1 summarises the participant details, study design, outcome measures, and 
findings of the seven identified studies of HRQoL in children with SaLD. Of the seven 
identified studies, five were quantitative (four cross-sectional and one case series) and two 
were qualitative (both employing grounded theory methods). 
Participants. 
Study participants were children and adolescents, aged birth–18 years, as well as their 
parents, speech language therapists, and professional carers. Of the seven studies reviewed, 
one comprised children with language delays (van Agt, Essink-Bot, van der Stege, de Ridder-
Sluiter, & de Koning, 2005), two were children and adolescents with SLI (Arkkila, Räsänen,  
Roine,  Sintonen, Saar, & Vilkman, 2009; 2011), a further three were children with a range of 
SaLD  sub-types (Markham & Dean, 2006; Markham, van Laar, Gibbard, & Dean, 2009; 
Thomas-Stonell, Oddson, Robertson, & Rosenbaum, 2010), and one was children with speech 
disorders secondary to velopharyngeal insufficiency (VPI, inadequate closure of the soft 
palate during speech) (Barr, Thibeault, Muntz, & De Serres, 2007).  Sample sizes ranged from 
29 (Markham et al., 2009) to 8,877 (van Agt et al., 2005).   Most quantitative studies (Arkkila 
et al., 2009; 2011; Barr et al., 2007; van Agt et al., 2005) utilised a control group. Two studies 
(Arkkila et al., 2009; 2011) employed age- and gender-matched controls recruited through a 
national survey, while Barr et al. (2007) utilised age-matched controls randomly selected in a 
medical centre clinical practice. In the study by Van Agt et al. (2005), children with language 
delay were compared to an unmatched population-based cohort without language delay. 
Studies were conducted in the UK (Markham & Dean, 2006; Markham et al., 2009), US (Barr 
et al., 2007), the Netherlands (van Agt et al., 2005), Canada (Thomas-Stonell et al., 2010), and 
Finland (Arkkila et al., 2009; 2011). 
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Table 2.1 Summary of reviewed studies of health-related quality-of-life (HRQoL) in children with speech and language difficulties (SaLD) 
Reference Participants Design HRQoL measures Main findings Domains of HRQoL 
measured a 
van Agt et 
al. (2005) 
 
 
 
 
 
 
 
 
 
 
 
 
Age: 3 years 
Type of communication 
difficulty: language delay 
(n = 8,877 including 8,625 
controls) 
Operationalisation of 
communication 
difficulty: Parent report, 
specialist judgement and an 
expert panel. 
Quantitative 
cross-sectional 
study. 
TNO-AZL Pre-
school children 
Quality of Life 
questionnaire 
(TAPQOL) 
completed by 
parents. 
Communication scale of the 
TAPQOL moderately correlated 
with language production scores 
on the Language Screening 
Instrument (Parent Form) and the 
Van Wiechen (language 
assessment). The following scales 
of the TAPQOL discriminated 
between children with and without 
language problems: 
1. Communication (control mean = 
88.9, SD = 13/language delay 
mean = 67.2, SD = 19; p = .01); 
and 
2. Social Functioning (control 
mean = 92.2, SD = 15/language 
delay mean = 82.3, SD = 24, p = 
.01) 
 
 
Psychological/ Social 
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Reference Participants Design HRQoL measures Main findings Domains of HRQoL 
measured a 
Arkkila et 
al. 
(2009) 
 
 
 
 
Age : 12 – 16 years 
Type of communication 
difficulty:  
SLI  
(n = 302 
including 235 controls) 
Operationalisation of 
communication 
difficulty: Previous 
diagnosis of primary 
receptive SLI based on 
testing by a 
multidisciplinary team 
including a speech-
language pathologist.   
Quantitative 
cross-sectional 
study. 
 
 
 
 
16D questionnaire 
completed by 
adolescents. 
Overall, no significant reduction in 
scores on the 16D for adolescents 
with SLI compared with controls. 
However, differences in scores 
were statistically significant for 
the mental functioning (lower for 
adolescents with SLI) and vitality 
dimensions (lower for controls). 
 
 
 
Physical/ Psychological 
/Social 
 
 
 
 
 
 
 
Arkkila et 
al. 
(2011) 
 
 
 
Age : 8 – 11 years 
Type of communication 
difficulty:  
SLI ( n = 299 
including 244 controls) 
Operationalisation of 
Quantitative 
cross-sectional 
study. 
17D questionnaire 
completed by 
children. 
Overall, no significant reduction in 
scores on the 17D for children 
with 
SLI compared with controls. 
However, differences in scores 
were statistically significant for 
Physical/Psychological/ 
Social 
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Reference Participants Design HRQoL measures Main findings Domains of HRQoL 
measured a 
Arkkila et 
al. 
(2011) 
 
 
 
 
 
communication 
difficulty: Previous 
diagnosis of primary 
receptive SLI based on 
testing by a 
multidisciplinary team 
including a speech-
language pathologist.   
the speech (lower for children with 
SLI) and sleep dimensions (lower 
for controls). 
Barr et al. 
(2007) 
 
 
 
 
 
 
 
Age : 5 – 17 years 
Type of communication 
difficulty: speech problems/ 
velopharyngeal 
insufficiency (VPI) ( n = 58 
including 29 controls) 
Operationalisation of 
communication 
difficulty: Diagnosis of VPI 
made by an 
otolaryngologist or speech-
language pathologist within 
the past year. 
Quantitative 
cross-sectional 
study. 
Velopharyngeal 
Insufficiency 
Quality of Life 
(VPIQL) 
and Pediatric 
Quality of Life 
Inventory, version 
4.0 (PedsQL4.0) 
completed by 
children and 
parents. 
Reduction in scores on the VPIQL 
and PedsQL4.0 for children with 
VPI compared with controls. For 
both measures, differences in 
scores were statistically significant 
for all sub-scales (representing 
various HRQoL domains). 
Physical/Psychological/ 
Social 
37 
 
Reference Participants Design HRQoL measures Main findings Domains of HRQoL 
measured a 
Markham 
& Dean 
(2006) 
Age : 11 parents, 12 speech 
language therapists and 12 
professional carers of 
children aged 0 – 18 years 
Type of communication 
difficulty: a range of SaLD 
Operationalisation of 
communication 
difficulty: Previous 
diagnosis of SaLD.  
Children purposely 
sampled from speech-
language pathology 
caseload lists and health 
and education staff lists. 
Qualitative 
study utilising 
focus group 
interviews. 
Single broad, open 
ended question 
asked initially. 
Following this, 
themes 
covered by 
HRQoL 
measures were 
raised to 
generate further 
discussion. 
Key themes: inclusion, behaviour 
and reactions of others, education 
and awareness, friendships and 
family relations, schooling, the 
child’s needs, dependence – 
independence, quality of care, 
choice, and potential, variability. 
Physical/Psychological/ 
Social 
Markham 
et al. 
(2009) 
 
 
 
Age : 6 – 18 years 
Type of communication 
difficulty: a range of 
speech, language and 
communication needs 
( n = 29) 
Qualitative 
study utilising 
focus group 
interviews. 
Interviews 
consisted of open-
ended questions, 
prompts and 
probes. 
Key themes: achievement, 
emotions, independence, 
individual needs, relationships, 
relaxation, school, support. 
Physical/Psychological/ 
Social 
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Reference Participants Design HRQoL measures Main findings Domains of HRQoL 
measured a 
Markham 
et al. 
(2009) 
Operationalisation of 
communication 
difficulty: Previous 
diagnosis of SaLD from a 
speech-language 
pathologist. 
Thomas-
Stonell 
et al. 
(2010) 
 
 
 
 
 
 
 
 
 
 
 
Age : 1 – 5 years 
Type of communication 
difficulty: a range of 
speech, language and 
communication disorders 
( n = 165) 
Operationalisation of 
communication 
difficulty: Children were 
attending speech-language 
therapy.  The most 
common difficulties were  
developmental speech 
disorders (41%), 
developmental language 
Quantitative 
case series 
study. 
PedsQL completed 
by parents. 
Reduction in total scores on the 
PedsQL for children with SaLD 
compared with controls. PedsQL 
psychosocial domain (the social, 
emotional, and school functioning 
sub-scales) was most highly 
correlated with communication 
ability. 
Physical/ Psychological/ 
Social 
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Reference Participants Design HRQoL measures Main findings Domains of HRQoL 
measured a 
Thomas-
Stonell 
et al. 
(2010) 
production (22%), and 
developmental 
language comprehension 
disorders (16%). 
Key: a Domains of HRQoL linked with SaLD in italics. b Reduction in scores on the physical functioning scale of CHQ-PF28 however no significant 
reduction in the physical summary scores.  
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HRQoL measures. 
Studies varied with respect to the type of outcome measures employed. The two 
qualitative studies (Markham & Dean, 2006; Markham et al., 2009) used focus group 
interviews to discuss the impacts of SaLD on the HRQoL of children and young people. 
Participants were asked a single broad question and asked to discuss their responses as fully 
as possible. Interviewers also prompted participants to discuss particular topics (e.g., 
emotional function, behaviour, hobbies, autonomy, social skills, school, etc.) if these issues 
had not already been raised by participants.  Children and young people were provided with 
communication support to facilitate their participation in the interviews.   Interviews were 
audio-taped with participant consent and transcribed verbatim. In addition to audio 
recordings, interview content was noted by researchers during the interviews. Thematic 
charting was then undertaken to code and then group related participant responses.  Data 
analysis was performed in accordance with grounded theory principles and framework 
analysis. Markham and colleagues did not relate emergent themes to HRQoL domains. 
Rather, the authors of the current review reported these themes within individual HRQoL 
domains to enhance comparison of findings across studies. 
The quantitative studies  (Arkkila et  al.,  2009; 2011; Barr et al., 2007; Thomas-
Stonell et al., 2010; van Agt et al., 2005) used four generic, standardised measures of HRQoL  
(TAPQOL, 16D, 17D, and the PedsQL). The 16D and 17D are generic, multidimensional 
HRQoL instruments designed for use with adolescents aged 12–15 and children aged 8–11 
years, respectively (Arkkila et al., 2009; 2011), adapted from the 15D, a HRQoL instrument 
used with adults (Sintonen,  2001).  They examine HRQoL across 16 (16D) and 17 (17D) 
“dimensions” of  HRQoL, including vitality, mobility, hearing, speech, vision, sleeping, 
breathing, eating, elimination, appearance, discomfort and symptoms, school and hobbies, 
friends and relations, mental function, and depression, with the 17D containing an additional 
dimension on learning (Arkkila et al., 2009; 2011).  Both instruments can be completed via 
interview or self-administered for either self or proxy report (Arkkila et al., 2009; 2011).  In 
the two studies by Arkkila et al.  (2009; 2011),   questionnaires were self-completed by 
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children and adolescents with SLI where possible, however participants also had assistance 
from parents to complete the questionnaire if required. 
In addition to the generic measures of HRQoL employed, for the study of children 
with VPI, a condition-specific measure was developed: the Velopharyngeal Insufficiency 
Quality of Life (VPIQL) (Barr et al., 2007).  This assesses children’s and parents’ 
perceptions of HRQoL in 43 items across six sub-scales: speech limitations, situational 
difficulty, emotional impact, perception by others, activity limitations, and swallowing 
problems (Barr et al., 2007).  Reliability and validity of the VPIQL is yet to be established 
(Barr et al., 2007).  In this study, parents also provided additional information on the impact 
that their child’s VPI has on them (Barr et al., 2007) by completing a parent version of the 
VPIQL.  Overall, included studies utilised a mixture of self and proxy report measures. 
However, only the study by Barr et al. (2007) used reports from both informant types, with 
both children and parents completing the same two HRQoL measures. This approach allowed 
for direct comparison of child and parent perspectives. 
Domains of HRQoL measured. 
Outcome measures used in the quantitative studies were variable with respect to the 
domains of HRQoL measured. The study by van Agt et al. (2005) utilised a shortened version 
of the TAPQOL which included only sub-scales related to communication, social interaction, 
and emotion/behaviour, and hence measured the effects of language delay on social and 
psychological rather than physical domains of HRQoL.  In the two studies by Arkkila et al. 
(2009; 2011), all items of the 16D and 17D questionnaires, respectively, were completed by 
participants, thereby exploring physical, psychological, and social domains of HRQoL.  Barr 
et al. (2007) and Thomas-Stonell et al.  (2010) also examined all of these HRQoL domains in 
their studies (of children with VPI and speech and/or language disorders, respectively), with 
the all sub-scales of the PedsQL being completed by parents. However, the second measure 
employed by Barr et al., the VPIQL, related to psychological and social domains of HRQoL 
only. This focus is not surprising given that the VPIQL is a condition-specific rather than 
generic HRQoL measure. For both qualitative studies (Markham & Dean, 2006; Markham et 
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al., 2009), participants were asked a single broad question and, hence, themes related to any 
domains of HRQoL could potentially be identified. 
Relationship between HRQoL and SaLD. 
The seven studies set out to examine whether or not there was a relationship between 
SaLD and HRQoL and to determine what domains of HRQoL were affected. Overall, 
findings supported a relationship between HRQoL and childhood SaLD. Results of the 
quantitative studies generally suggested that children with SaLD have lower HRQoL than 
controls; however, there were mixed findings regarding which domains of HRQoL were 
affected (as shown in Table 2.1).  Barr et al. (2007) reported HRQoL was significantly lower 
for children with VPI compared to a control group, as measured by the PedsQL (all domains) 
and VPIQL (social and psychological domains). Conversely, van Agt et al. (2005) reported 
that HRQoL in children with language delays was only significantly lower than that of 
controls for sub-scales of the TAPQOL related to social functioning. Arkkila et al. (2011) 
similarly found the social domain to be the only one in which children with SLI  had lower 
scores than controls, reporting statistically significant reductions for the speech dimension of 
the 17D. Thomas-Stonell et al.  (2010)  reported that overall scores were better for children 
with higher scores on the FOCUS (Focus on the Outcome of Communication Under Six), a 
measure of communication ability. While they did not detail results for each sub-scale of the 
PedsQL, the authors also reported that the social, emotional, and school functioning sub-
scales were most highly correlated with communication ability (Thomas-Stonell et al., 2010).  
There were moderate correlations (r=0.518) between FOCUS scores and the psychosocial 
domain of HRQoL (Thomas-Stonell et al., 2010). 
Last, Arkkila et al. (2009) found the psychological domain to be the only one in 
which children with SLI scored lower than controls, reporting statistically significant 
reductions in scores for the mental functioning dimension of the 16D. 
In the qualitative studies (Markham & Dean, 2006; Markham et al., 2009) all 
participant groups (children/adolescents,   parents,   speech   language therapists, and 
professional carers) discussed the negative impact they perceived SaLD to have on the 
HRQoL of children and adolescents with SaLD. In these two studies the emergent themes 
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related to all three domains of HRQoL, as well as school functioning, and participants 
consistently reported that SaLD adversely affected children’s functioning and experiences in 
these areas. 
 
2.4 Discussion 
Measurement approaches. 
Studies were variable with respect to the type of outcome measures employed, with 
both standardised/informal and generic/condition-specific measures being utilised. This 
variation in approaches to HRQoL measurement also occurs in the broader HRQoL literature 
within speech-language pathology.   For included studies, outcome measures and overall 
study designs generally reflected the fact that HRQoL issues change over time. Markham et 
al. (2009) grouped participants by educational level, thus focus groups consisted of children 
of similar ages, and participants’ ages were taken into consideration during data collection 
and discussion of emergent themes. The studies by Barr et al. (2007) and Thomas-Stonell et 
al. (2010) measured HRQoL using the PedsQL, for which different versions are used with 
different age ranges (Varni et al., 1999). The studies by van Agt et al. (2005) and Arkkila et 
al. (2009; 2011) all utilised measures designed for use with specific age groups (pre-school 
aged children, pre-adolescents, and adolescents, respectively). Conversely, Markham and 
Dean (2006)  did not appear to consider the effects of children’s age either in the 
development of interview questions or during data analysis, despite the fact that participants 
were proxy respondents for children of widely differing ages (birth to 18 years). 
Included studies utilised a mixture of self and proxy report measures; thereby enabling 
some comparison of these two approaches for the study of HRQoL and SaLD in children. 
Barr et al. (2007) required children and parents to complete the same two HRQoL measures. 
Overall, there was a high level of agreement between children and their parents on both 
questionnaires, except on the emotional functioning scale of the PedsQL, where parents 
tended to report more difficulties than children. Differences in mean PedsQL scores ranged 
from -0.03 to 0.29 for children with VPI and their parents and -0.16 to -0.05 for healthy 
controls, while differences in mean VPIQL scores ranged from -1.14 to 0.26 for children with 
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VPI and their parents and -0.13 to -0.01 for healthy controls (Barr et al., 2007).  Further 
conclusions regarding commonalities between reports from child and parent/professional 
perspectives can be drawn from the studies by Markham and Dean (2006) and Markham et al. 
(2009),  which utilised similar methodologies but different study samples (children with SaLD  
and parents/professionals in the two studies, respectively). Both were qualitative studies 
employing grounded theory in which focus group interviews were used to gain insights into 
participants’ perceptions of the HRQoL of children with SaLD. While there were some 
differences in the themes which emerged in the two groups in each of the studies, there were 
also many commonalities. These occurred around communication and social issues such as 
the importance of awareness of SaLD and supportive communication partners and 
environments, and problems and rewards associated with peer and family relationships 
(including difficulties establishing and maintaining these relation- ships as well as the 
potentially positive impact of relationships on HRQoL).  Commonalities were also observed 
around emotional issues for children with SaLD, especially feelings of frustration, anger, and 
anxiety. Finally, both children/adolescents and their parents/professionals highlighted the 
importance of school-related issues (such as inclusion, learning/ achievement) and 
independence with activities and decision-making on children’s HRQoL. 
 The dearth of paediatric speech-language pathology studies of HRQoL may in part 
reflect the difficulties inherent in assessing this construct in children. As previously discussed, 
there are limitations in using proxy report alone for measuring HRQoL (White-Koning et al., 
2007).  However, given the difficulties children with SaLD experience with communication, 
obtaining self-reports on HRQoL, even for older children, is not common. There is a need for 
measures to be developed that are suitable for use with young children and those with 
cognitive/language difficulties that enable self-report. Strategies that could be employed for 
this purpose include the use of symbols, pictures, closed choice yes/no questions, and 
simplification of content (Sturgess, Rodger, & Ozanne, 2002). 
HRQoL domains. 
Studies included in this review provided evidence of poorer HRQoL for children with 
SaLD compared with children without these difficulties, and this finding was consistent 
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irrespective of the nature of the type of SaLD investigated. The negative relationship between 
SaLD and HRQoL found in the included studies is consistent with the broader literature on 
HRQoL in chronic health conditions, which has generally found poorer outcomes compared 
to healthy children (Varni et al., 2007).  Further, findings of reviewed studies suggest that 
children with SaLD share many similarities with previous studies of both adults and children 
within other areas of speech-language pathology. As with other conditions, it appears that 
SaLD affect some HRQoL domains more than others.  Most consistently, the included studies 
reported reduced HRQoL in the social domain, and often also found some problems with 
psychological functioning. This finding is consistent with the literature on adults with 
aphasia, dysphonia, and some studies of SaLD in adulthood, as well as research on children 
with dysphonia and hearing impairment. Given that children with SaLD experience 
difficulties with understanding others and making themselves understood by communication 
partners, it is not surprising that they tend to experience lower HRQoL in the social domain. 
In addition to difficulties with specific communication tasks, problems with social 
relationships are well-documented in this population (Conti-Ramsden & Botting, 2004). 
Social domain. 
The study by Arkkila et al. (2009) was the only paper which did not report significant 
differences between adolescents with SLI and controls in the social domain. This may be due 
to the relatively older age of participants (12–16 years).  Studies have demonstrated the 
increasing importance of life circumstances, aside from communication ability, in 
determining perceptions of well-being for adults with histories of SaLD (Johnson et al., 2010; 
Records et al., 1992).  Other studies revealed diverse ways in which SaLD may be related to 
social domains of HRQoL.  Both qualitative studies described key themes related to social 
functioning such as behaviour/reactions of others and friendships/family relations (Markham 
& Dean, 2006), and relationships (Markham et al., 2009).  Peer relationships were found to 
be particularly central to children’s HRQoL, especially their ability to play and feel 
comfortable and form friendships (Markham & Dean, 2006; Markham et al., 2009; van Agt 
et al., 2005).  Negative aspects of peer relationships were described in two studies (Barr et 
al., 2007; Markham et al., 2009), in which children and their parents expressed concerns 
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regarding teasing and bullying which occurred as a result of children’s SaLD. While peer 
relations were emphasised, children’s relationships with family was also strongly linked with 
HRQoL (Markham et al., 2009).  Some children stressed the importance of the relationship 
with their parents and identified this relationship as a source of happiness and something 
which improved their lives. 
Psychological domain. 
Findings were mixed regarding the links between SaLD and the existence and nature 
of difficulties within the domain of psychological HRQoL.  Barr et al. (2007) found that 
children with VPI reported frequent feelings of anger, and these reports were confirmed by 
their parents. The qualitative studies by Markham and Dean (2006) and Markham et al. (2009)   
highlighted the fact that, although some children responded to teasing and communication 
breakdowns with frustration and anger, others experienced sadness or anxiety. These have 
been found to be common reactions of children with SaLD to communication breakdowns 
(McCormack, McLeod, McAllister, & Harrison, 2010).  In contrast, Arkkila et al. (2011) did 
not find any differences between children with SLI and controls for aspects of psychological 
functioning (feeling scared/tense or sad/unhappy/depressed). van Agt et al. (2005)  reported 
no differences between children with language delays and controls on the Problem Behaviour 
or Anxiety scales of the Pre-school Children Quality of Life Questionnaire (Fekkes, 2000),  
and Arkkila et al. (2011) also did not find any differences between children with SLI and 
controls in terms of psychological functioning. Based on the included studies, findings 
regarding the psychological domain of HRQoL do not appear to be explained by the type of 
SaLD, age of participants, or use of self or proxy report. 
The mixed findings in terms of psychological functioning in children with SaLD is in 
contrast with HRQoL studies of children with dysphonia (Zur et  al., 2007) and  hearing 
impairment (Keilmann et al., 2007; Wake et al., 2004), which have consistently reported 
poorer outcomes in this domain of HRQoL, including anxiety and depression. Considering the 
broader literature examining emotional, behavioural, and psychological outcomes in children 
with SaLD, there is evidence to  suggest higher prevalence anxiety disorders in children and 
adolescents with SaLD (Beitchman & Brownlie, 2010), although there has been little 
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investigation of the relationship between childhood SaLD  and depression. Behaviour 
problems were also consistently found to be more common in children/adolescents with 
SaLD, which has been widely reported in the literature (Law et al., 2000). Further research is 
needed to clarify HRQoL within the psychological domain for children with SaLD, 
particularly in terms of anxiety/depression. 
Physical domain. 
On the basis of the studies reviewed, it is unclear whether or not physical aspects of 
HRQoL are typically affected in children and adolescents with SaLD. In the study by van Agt 
et al. (2005), sub-scales of the TAPQoL related to physical functioning were excluded. Barr 
et al. (2007) demonstrated significant reductions across all three domains of HRQoL,   
including physical functioning. Some of the key emerging themes in the interviews with 
parents, health/education professionals, and children with SaLD conducted by Markham and 
Dean (2006) and Markham et al. (2009) could be seen to relate to the domain of physical 
HRQoL, e.g., life skills, hobbies and play, relaxation. However, Arkkila et al. (2009; 2011) 
did not find any reduction in the physical domain, and Thomas-Stonell (2010) reported that 
the physical functioning sub-scale of the PedsQL was less highly correlated with 
communication competence than the other sub-scales. While these findings suggest that 
physical aspects of HRQoL may be affected in children with SaLD, the evidence is not 
compelling or supported by the broader speech-language pathology literature. For example, 
in studies of adults with aphasia, (e.g., Cruice et al., 2010; Manders et al., 2010), participants 
only report lower physical functioning when compared to healthy controls rather than non-
aphasic adults who are also post-stroke, demonstrating that physical difficulties relate to co-
morbid conditions rather than language problems. There would be no reason to expect that 
SaLD per se would result in lower scores for physical functioning and it is likely that any 
observed effects are due to co-morbid conditions, as children with SaLD often also have 
motor difficulties (Visscher, Houwen, Scherder, Moolenaar, & Hartman, 2010). For further 
clarification of this issue, future studies should include both the measurement of physical 
functioning as part of their overall assessment of HRQoL, and detail on co-morbid 
conditions. 
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School functioning. 
While this literature review has focused on three broad domains of HRQoL (social, 
psychological, and physical), an additional construct which was explored in the included 
studies was ‘school functioning’. School functioning is often included in paediatric HRQoL 
measures (Davis et al., 2006) and in the current review,  school participation was often 
affected for school-aged children with SaLD in studies where role functioning was examined. 
Both children and their parents reported significantly lower HRQoL in relation to school 
functioning on the PedsQL (Barr et al., 2007).  Further, within the qualitative studies, a 
number of key themes related to school functioning, e.g., inclusion (Markham & Dean, 2006) 
and achievement (Markham et al., 2009). Both parents and health/education professionals 
highlighted issues associated with children’s academic difficulties and parents’ decision-
making around educational placements for their children (i.e. special or mainstream settings) 
(Markham & Dean, 2006).  Children with SaLD further stressed the importance of being in an 
accepting and encouraging educational setting which provided a structured and quiet learning 
environment (Markham et al., 2009).  Both at school and more generally, children, parents, 
and professionals all highlighted the difficulties encountered by children with SaLD in being 
able to complete tasks independently and make their own decisions (Markham & Dean, 2006). 
Where children were able to achieve these things, they reported great satisfaction in doing so 
(Markham et al., 2009).  Neither of the studies by Arkkila et al. (2009; 2011) found a 
reduction in scores on the school dimension of the 16D and 17D, respectively, however this 
dimension is assessed by an item concerning missed school days rather than participation and 
achievement. The absence of any difference between children with SLI and controls on this 
item may be explained by Newacheck and Halfon’s (1998) finding that school attendance is 
more problematic for children with medical conditions and physical disabilities than children 
with speech impairments. 
The negative relationship between SaLD and school functioning is consistent with the 
broader literature on the educational experiences of children with SaLD.  School-aged 
children with SaLD tend to experience problems with school participation as well as 
academic achievement, including difficulties with reading and spelling (Law et al., 2000).  
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Further, there is evidence to suggest that children with hearing impairment experience 
difficulties with role functioning (which for school-aged children includes schoolwork and 
everyday activities) (Wake et al., 2004).  Similarly to studies of children and adolescents 
with SaLD, concerns regarding role functioning have been reported for adults with aphasia 
(Cruice et al., 2010) and dysphonia (Baylor et al., 2005). 
 Limitations of this review. 
The major limitation of this literature review was that the specific focus on SaLD 
meant that the number of studies identified was very limited. Nevertheless, given the 
increasing interest in the experiences and HRQoL of children with SaLD it was felt that a 
review of the existing literature was warranted. A further limitation was the diversity of study 
samples, methodologies, and outcome measures utilised, making direct comparisons difficult. 
However, broad similarities and differences were able to be identified, providing a basis for 
recommendations regarding further research in the area. 
Suggestions for further research. 
Given existing gaps in the literature, there are numerous issues related to the HRQoL 
of children with SaLD which warrant exploration. While studies have examined child and 
family characteristics related to the existence of SaLD (e.g., Fox, Dodd, & Howard, 2002;  
Harel, Greenstein, Kramer, Yifat, Samuel, Nevo, et al., 1996;  Reilly et al., 2007),  there has 
been no investigation of the role these factors may play in mediating or moderating the 
relationship between these difficulties and HRQoL.  Studies  conducted with children with 
voice problems, and adults with childhood diagnosis of SLI, highlight some possible 
mediating factors worthy of  further investigation, e.g.,  severity of the communication 
difficulty (Zur et al., 2007) and verbal IQ (Arkilla, Räsänen, Roine, & Vilkman, 2008b).  
Studies of children’s experiences of having SaLD also highlight child, family, and 
environmental factors which may relate to HRQoL in this population. When examining the 
experiences of pre-school aged children with speech impairments, McCormack et al.  (2010)  
reported that a persistent temperament and support from parents and siblings may help 
minimise the negative impact of SaLD on children. In addition, examination of the effects of 
co-morbid difficulties (e.g., motor, literacy problems) on the HRQoL of children with SaLD 
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would also be valuable, as children with co-morbidities have also generally been excluded 
from relevant studies. Further, no research has examined the effects of SaLD sub-type (e.g., 
speech or expressive and/or receptive difficulties only, combined speech/language 
difficulties). This area warrants investigation given that existing research suggests that 
children from these various sub-groups have different experiences. For example, children 
with language difficulties tend to experience more problems related to schooling than those 
with speech difficulties (Law et al., 2000). There is also a need for longitudinal studies 
investigating HRQoL, as these may be most informative when considering causal pathways 
and understanding how HRQoL changes with age. Further research is required to build 
further consensus around the specific domains of HRQoL affected in children with SaLD, as 
studies provide inconclusive findings on this issue to date. Research in these areas will aid 
the identification of children at high risk of reduced HRQoL secondary to their SaLD and 
guide the development of appropriate interventions for these children. 
 
2.5 Conclusion 
SaLD are a high prevalence condition in childhood and it is well established that a 
range of adverse outcomes are associated with these difficulties. The HRQoL outcomes for 
children with SaLD are less well understood, and hence the current review provides a 
summary of findings from existing studies on this topic. This review revealed only seven 
studies that have investigated HRQoL in children with SaLD. All found that children with 
SaLD have significantly reduced HRQoL compared to children without HRQoL.  In 
particular, children with SaLD appear to have difficulties with social and emotional domains 
of HRQoL as well as school functioning. Because so few studies have been conducted in this 
area and there has been considerable variation in study samples and methodologies, further 
research is needed. In order to direct intervention and promote positive outcomes for children 
with SaLD it is necessary to improve understanding of the HRQoL domains affected in this 
population, as well as the effects of SaLD sub-type/severity and co-morbid difficulties on 
HRQoL outcomes. In addition, longitudinal studies and an examination of the effect of child 
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and family factors in mediating or moderating the relationship between SaLD and HRQoL are 
also required. 
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Literature Review: Addendum to Published Review 
 
2.6 Introduction/Overview 
This addendum completes the literature review by presenting more recent research 
unavailable when the literature review was published in 2011.  The same systematic search 
was undertaken for English language articles published in peer-reviewed scholarly journals 
published from February 2011 to February 2015.  Identical electronic databases were 
searched except for Health Source: Nursing/Academic Edition database which was not 
included in the updated search due to discontinuation of The University of Queensland’s 
organisational subscription.  In some databases it was not possible to specify publication 
month and hence there was likely some overlap in search results from the original literature 
search for papers published in January and February 2011.  Alerts were set-up for these 
searches to identify relevant papers published from February to October 2015. 
A total of 2,231 papers were retrieved during electronic database searching.  After 
duplicates from within the current search were removed 2,079 unique studies remained.  One 
study included in the original literature review (Arkkila, Räsänen, Roine, Sintonen, Saar, & 
Vilkman, 2011) was also excluded.  Screening of studies followed the same process outlined 
in the published literature review.  The search resulted in the identification of two additional 
studies for inclusion in the review (Flapper & Schoemaker, 2013; van Agt, Verhoeven, van 
den Brink & de Koning, 2011).  A further paper published in August 2015 (Nicola & Watter, 
2015) was identified from a search alert.  
 
2.7 Results 
Table 2.2 summarises the participant details, study design, outcomes measures and 
findings of these three studies, all of which were quantitative cross-sectional studies. 
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Table 2.2 Summary of additional reviewed studies of health-related quality-of-life (HRQoL) in children with speech and language difficulties (SaLD) 
Reference Participants Design HRQoL measures Main findings Domains of 
HRQoL 
measured a 
van Agt et 
al. (2011) 
 
 
 
 
 
 
 
 
 
 
 
Age: 8 years  
Type of communication 
difficulty: a range of language 
disorders (n=4,771 including 
controls for each language 
disorder subgroup). 
Operationalisation of 
communication 
difficulty: Previous diagnosis of 
language disorder from a speech 
or language assessment in the 
past year. 
 
Quantitative 
cross-
sectional 
study. 
Child Health 
Questionnaire 
Parent Form 28 
(CHQ-PF28) 
completed by 
parents. 
Nine CHQ-PF28 scales 
discriminated between children 
with and without language 
disorders: 
1. Change in health (control 
mean = 54.3, SD = 13.7/speech 
language disorders mean = 56.8, 
SD = 16.8; p = .003) 
2. Physical functioning (control 
mean = 97.6, SD = 10.0/speech 
language disorders mean = 96.2, 
SD = 13.5; p = .024) 
3. General behaviour (control 
Physical b/ 
Psychological/ 
Social 
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Reference Participants Design HRQoL measures Main findings Domains of 
HRQoL 
measured a 
van Agt et 
al. (2011) 
 
 
 
 
 
 
 
 
 
 
 
 
mean = 69.9, SD = 14.8/speech 
language disorders mean = 62.8, 
SD = 17.4; p <.001)  
4. Mental health (control mean = 
82.3, SD = 14.1/speech language 
disorders mean = 79.4, SD = 
16.1; p = .003) 
5. Self-esteem (control mean = 
78.4, SD = 14.0/speech language 
disorders mean = 75.0, SD = 
15.8; p <.001) 
6. General health perception 
(control mean = 86.6, SD = 
15.2/speech language disorders 
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Reference Participants Design HRQoL measures Main findings Domains of 
HRQoL 
measured a 
van Agt et 
al. (2011) 
 
 
 
 
 
 
 
 
 
 
 
 
mean = 83.7, SD = 18.4; p = 
.029) 
7. Parental impact – emotional 
(control mean = 88.9, SD = 
14.4/speech language disorders 
mean = 84.0, SD = 17.0; p 
<.001) 
8. Parental impact – time 
(control mean = 95.4, SD = 
11.8/speech language disorders 
mean = 92.6, SD = 13.9; p 
<.001) 
9. Psychosocial summary 
(control mean = 57.4, SD = 
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Reference Participants Design HRQoL measures Main findings Domains of 
HRQoL 
measured a 
van Agt et 
al. (2011) 
 
6.2/speech language disorders 
mean = 49.4, SD = 7.9; p <.001) 
Reduction in psychosocial 
summary scores for children 
with pragmatic language 
impairment and those with 
teacher reported difficulties in: 
syntax in spoken language, 
technical reading, receptive 
reading and spelling compared 
with controls. 
Flapper et 
al. (2013) 
 
Age: 5-8 years  
Type of communication 
difficulty: SLI (n=637 including 
Quantitative 
cross-
sectional 
TNO-AZL Child 
Quality of Life 
questionnaire 
Four TACQOL scales 
discriminated between children 
with and without language 
Physical/ 
Psychological/ 
Social 
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Reference Participants Design HRQoL measures Main findings Domains of 
HRQoL 
measured a 
Flapper et 
al. (2013) 
 
 
 
 
 
 
 
 
 
 
 
 
21 with co-morbid 
Developmental Coordination 
Disorder and 572 controls). 
Operationalisation of 
communication 
difficulty: Diagnosis of SLI.  
Language test scores for 
auditory processing, grammar or 
lexical-semantic skills were 
more than 1.25 standard 
deviations below the norm, for 
at least 2 of the above skills. 
 
study. 
 
(TACQOL) 
completed by 
parents. 
problems:  
1. Autonomy (control 
mean=97.7, SD=5/SLI 
mean=88, SD=12.7/SLI + DCD 
mean=80.2, SD=14.3; all group 
differences p <.001) 
2. Social Functioning (control 
mean=94.5, SD=6.4/ SLI 
mean=87.5, SD=7.6/SLI + DCD 
mean=87.3, SD=9.8; differences 
between SLI groups and 
controls p <.001)  
3. Cognitive functioning 
(control mean=92.7, 
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Reference Participants Design HRQoL measures Main findings Domains of 
HRQoL 
measured a 
Flapper et 
al. (2013) 
 
SD=10.4/SLI mean=87.9, 
SD=13.4/SLI + DCD 
mean=80.7, SD=14.5; 
differences between SLI group 
and controls p <.05, differences 
between SLI + DCD group and 
controls p <.001) 
4. Positive moods (control 
mean=94.4, SD=10.4/ SLI 
mean=88.8, SD=13.7/SLI + 
DCD mean=87.4, SD=12.7; 
differences between SLI groups 
and controls p <.05). 
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Reference Participants Design HRQoL measures Main findings Domains of 
HRQoL 
measured a 
Nicola & 
Watter 
(2015) 
 
 
 
 
 
 
 
 
 
 
 
Age: 5-18 years  
Type of communication 
difficulty: SLI (n=43) 
Operationalisation of 
communication 
difficulty: Diagnosis of primary 
SLI.  Language test scores were 
at least 1.5 standard deviations 
below the mean.  Children also 
had an overall standard score IQ 
>70 with higher non-verbal than 
verbal IQ. 
Quantitative 
cross-
sectional 
study. 
 
Pediatric Quality 
of Life 
Inventory, version 
4.0 (PedsQL4.0) 
completed by 
children and 
parents. 
Reduction in scores on the 
PedsQL4.0 for children with SLI 
compared with mean cut-off 
scores. For child self-report, 
differences in scores were 
statistically significant for the 
total summary score, physical 
health summary score, and 
social functioning sub-scale 
score. 
For parent proxy-report, 
differences in scores were 
statistically significant for the 
total summary score, 
Physical/ 
Psychological/ 
Social 
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Reference Participants Design HRQoL measures Main findings Domains of 
HRQoL 
measured a 
Nicola & 
Watter 
(2015) 
psychosocial health summary 
score, emotional functioning 
sub-scale score and social 
functioning sub-scale score. 
 
Key: a Domains of HRQoL linked with SaLD in italics. b Significant reduction in CHQ-PF28 physical scale scores not physical summary scores.
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A summary of the three additional papers follows below.  The findings of these studies are 
consistent with earlier work and hence no further discussion in relation to the broader literature or 
suggestions for further research has been undertaken.  
Participants. 
Study participants were children aged 5-18 years and their parents.  One study (van Agt et 
al., 2011) included children with a range of language disorders (e.g., parent-reported language 
disorders, pragmatic language impairment, and difficulties with syntax use in spoken language, 
technical reading, receptive reading and spelling).  The second study (Flapper & Schoemaker, 2013) 
comprised children with SLI, a sub-group of which also had co-morbid Developmental 
Coordination Disorder (DCD), while the third study sample consisted of children and adolescents 
with severe SLI.  Sample sizes were variable, ranging from 43 (Nicola & Watter, 2015) through to 
4,771 participants (Flapper & Schoemaker, 2013).  In their study of language disorders, van Agt 
and colleagues (2011) included controls for each of their language disorder subgroups (parent-
reported language disorders, pragmatic language impairment etc.).  Data for both controls and 
children with language disorders were obtained from a follow-up study of a cluster-randomised 
controlled trial examining the impact of language screening at two years on language development 
at eight years.  In their study Flapper and Schoemaker (2013) compared three groups: those with 
SLI (subsequently referred to as ‘SLI-no DCD’), those with SLI and DCD (‘SLI + DCD’), and 
controls with neither SLI nor DCD (‘controls’).  Children with SLI were recruited from four special 
education schools while data for controls was obtained from a nationally representative Dutch 
database.  Two studies were undertaken in the Netherlands (van Agt et al., 2011; Flapper & 
Schoemaker, 2013), while the final study was undertaken in Australia (Nicola & Watter, 2015).  
The study by Nicola and Watter (2105) did not include a control group, rather mean PedsQLTM 
scores were compared to published norms. 
HRQoL measures. 
The three studies both used generic, standardised measures of HRQoL (CHQ-PF28, 
PedsQLTM, TACQOL).  Within the context of the studies reviewed here and in the original 
literature review, this indicates that most researchers have used these kind of measures rather than 
informal, condition-specific measures.  Neither the CHQ-PF28 nor the TACQOL were included in 
the original literature review.  Discussion of these additional measures follows. 
The Child Health Questionnaire Parent Form 28 (CHQ-PF28; Landgraf, Abetz & Ware, 
1996) is a generic, multidimensional HRQoL instrument designed for use with children and 
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adolescents aged 5-18 years.  The measure comprises 28 items across 13 scales, including physical 
functioning, role functioning: emotional/behaviour, role functioning: physical, bodily pain, general 
behaviour, mental health, self-esteem, general health perceptions, parental impact: emotional, 
parental impact: time, family activities, family cohesion and change in health.  The CHQ-PF28 was 
adapted from the longer CHQ-PF50.  The Child Health Questionnaires were developed using the 
same approach and structure as the Short Form Health Survey (SF-36) but tailored for use with 
children and adolescents, including additional scales relevant to this group e.g., self-esteem, 
behaviour and parental impact (Raat, Botterweck, Landgraf, Hoogeveen & Essink-Bot, 2005).  
There is a parent report version as well as a child self-report version available for use with children 
aged 10 and above.  In the study by van Agt and colleagues (2011) children were aged eight years 
and hence only parent proxy report was used.  Feasibility, reliability and validity of the measure 
have been assessed in large random school based and general population samples in the Netherlands 
(Raat et al., 2005).  Psychometric properties were reported to be sound and comparable to the CHQ-
PF50 however some individual CHQ-PF28 scales (as opposed to the summary measures) 
demonstrated low internal consistency and test-retest reliability. 
The TNO-AZL Child Quality of Life questionnaire (TACQOL; Vogels et al., 1998) is 
similar to the TAPQOL outlined in the original literature review but is used with children older than 
pre-school age.  The TACQOL is a generic, multidimensional parent proxy (6-15 years) and child 
self-report (8-15 years) measure.  In the study by Flapper and Schoemaker (2013) children were 
aged five years and hence only parent proxy report was used.  The TACQOL has 56 items across 
seven scales: body, motor, autonomy, cognitive, social, positive moods and negative moods.  
Reliability and validity have been assessed to be adequate with respect to content and construct 
validity and poor with respect to internal consistency and test-retest reliability (Janssens et al., 
2008). 
Domains of HRQoL measured. 
The three studies measured physical, psychological and social domains of HRQoL.  All 
items and subscales of the HRQoL measures were administered.  Subscale means scores as well as 
physical and psychosocial summary scores were presented for the CHQ-PF28 (van Agt et al., 
2011).  Subscale means scores and TACQOL total scores were provided (Flapper & Schoemaker, 
2013). Total summary scores, physical health summary scores, psychosocial summary scores, 
school functioning summary scores, emotional functioning and social functioning subscale scores 
were presented for the PedsQLTM (Nicola & Watter, 2015). 
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Relationship between HRQoL and SaLD. 
These three studies add to the evidence presented in the earlier literature review suggesting 
that HRQoL is decreased in children with SaLD.  Reductions in social functioning in the three 
studies are consistent with this being the domain of HRQoL most affected.  Psychological 
functioning was reduced in all additional however overall results of the literature in relation to this 
domain are mixed and do not appear related to age or SaLD type. 
Findings regarding physical functioning were mixed as in the published literature review.  
One study found no reduction in physical functioning for those with SLI (Flapper & Schoemaker, 
2013).  In fact, there were no significant differences in physical functioning scores across any 
groups (SLI-no DCD, SLI + DCD, controls).  Conversely, differences in motor skills were observed 
between controls and those with SLI and DCD, as well as between the SLI-no DCD group and the 
SLI + DCD group.  Physical functioning did not differ between the SLI-no DCD group and 
controls.  The finding by Flapper and Schoemaker (2013) that motor functioning was reduced only 
in the SLI + DCD group lends support to the previous hypothesis that reductions in physical 
functioning may be due to co-morbid conditions, highlighting the importance of accounting for co-
morbid conditions when examining HRQoL, particularly physical functioning. This issue was 
discussed in the original literature review which was subsequently cited by Flapper and 
Schoemaker.  Van Agt and colleagues (2011) reported a reduction in scores on the physical 
functioning scale of CHQ-PF28 for children with SLI, compared with controls.  It should be 
highlighted however that van Agt and colleagues (2011) found no significant decrease in the CHQ-
PF28 physical summary score.  Last, Nicola and Watter (2015) reported reductions in mean 
physical health summary scores compared to published cut-off scores for child self-report but not 
parent-proxy report. 
Mean school functioning summary scores were not significantly lower than published cut-
off scores (Nicola & Watter, 2015).  However, 42% of children scored below the cut-off score on 
the physical functioning scale of the PedsQLTM when using parent-proxy report and 52% of children 
scored below the physical functioning cut-off score using child self-report.  This result suggests that 
school functioning is often reduced for children with SaLD.  Neither of the other studies utilised 
measures which examined school functioning directly.  The cognitive functioning scale of the 
TACQOL contains some school functioning items.  This subscale mean was significantly lower in 
children with SLI, however findings for particular items are unknown.  Limitations in schoolwork 
caused by emotional/behaviour and/or physical problems are captured in the role functioning: 
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emotional, and role functioning: physical scales of the CHQ-PF28. However these items also refer 
to activities with friends and thus encompass social functioning as well as school functioning. 
The study by van Agt and colleagues (2011) examined the impact of various types of SaLD 
on psychosocial functioning.  Effect sizes for psychosocial summary scores were largest for 
children with pragmatic language impairment (1.44), spelling difficulties (0.46), parent reported 
language disorders (0.37), poor syntax use in spoken language (0.36), receptive reading difficulties 
(0.34) and technical reading difficulties (0.14).  This was the only study reviewed which examined 
the effects of SaLD sub-type.  Results suggest SaLD sub-type may impact upon children’s HRQoL, 
although only psychosocial summary scores were examined for all sub-groups. 
 
2.8 Additional evidence 
Some publications were excluded from the review because they were not published in peer-
reviewed scholarly journals.  For example, at a conference on speech, language and communication 
needs in older children and young people, Markham, Dean and van Laar (2011a) presented research 
on the association between personal and social variables and HRQoL for 270 children and 
adolescents with SaLD. HRQoL was measured using the Ped SaL QoL (Markham, van Laar & 
Dean, 2011b), which measures communication and frustration, relationships and satisfaction with 
life, independence and participation at school, social activities, and support at school.  In 
multivariable models some types of SaLD e.g., SLI, severe receptive language impairment and 
severe expressive language impairment were associated with reduced HRQoL whereas other SaLD 
types such as speech sound needs were not.  Supportive personal and social factors included living 
in a dual parent household, having two or more pets and attending a special school.  Explanatory 
variables accounted for 22.5% of the variance in HRQoL scores. 
Two doctoral dissertations examining HRQoL of children and adolescents with SaLD were 
identified.  Key results from the first thesis (Arkkila, 2009) on HRQoL of children, adolescents and 
adults with SLI were presented in three peer-reviewed scholarly journals.  The two papers reporting 
on HRQoL outcomes for children and adolescents (Arkkila, Räsänen, Roine, Sintonen, Saar, & 
Vilkman, 2009; Arkkila et al., 2011) were included in the published literature review, while the 
third paper reporting on HRQoL outcomes for adults was outside the scope of the literature review. 
Of note regarding adult outcomes was that fact that cognitive and language skills e.g., childhood 
verbal intelligence quotient (VIQ), word finding skills and ability to remember instructions were 
associated with HRQoL. 
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The second thesis (Robinson, 2012) utilised a mixed methods approach to examine the 
social well-being (i.e. peer social position and social anxiety) of children with receptive SLI aged 
11-12 years.  Social well-being was measured before and after the transition from primary to 
secondary school.  Quantitative findings indicated that while highly variable across children, social 
well-being was often reduced in children with SLI.  The study observed no significant changes in 
children’s self-rated measures of social acceptance and social anxiety before (Time 1) and after 
(Time 2) the transition to secondary school.  School teachers rated social acceptance lower for those 
with SLI than their peers at Time 1, while children with SLI rated their own social acceptance lower 
at Time 2.  Social anxiety was higher amongst those with SLI than controls both before and after 
the transition to secondary school.  The qualitative study component similarly found that children 
perceived their social acceptance and social anxiety remained constant over the study period.  
Children with SLI discussed limitations in their social well-being relating to both social acceptance 
and social anxiety.  Teachers detailed reductions in the social acceptance of children with SLI.  
Children identified factors which impacted on their social well-being following the transition to 
secondary school, including receptive language and pragmatic skills as well as parent support. 
From the additional publications reviewed in this addendum, there is further evidence that 
children with SaLD have significantly reduced HRQoL relative to their peers.  In particular, 
children with SaLD evidenced difficulties with social and psychological domains of HRQoL.  
Findings regarding physical functioning were mixed and only one of the additional studies 
measured examined school functioning directly.  Two publications excluded from the review 
because they were not published in peer-reviewed scholarly journals examined factors associated 
with HRQoL in children (Markham et al., 2011a) and adults with childhood SaLD (Arkkila, 2009), 
identifying significant factors such as household composition, attending a special school and VIQ. 
From all the reviewed studies, there is emerging evidence that HRQoL can be compromised 
for children with SaLD and that some HRQoL domains (social and psychological functioning) are 
affected more than others.  Following this, Chapter 3 (Research Methods) will present details of the 
methodology for the current study. 
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Chapter 3 Research Methods 
 
3.1 Introduction 
This chapter details the research methodology and data analyses employed in this thesis.  
This research involved secondary analysis of data from the public access database Growing Up in 
Australia: The Longitudinal Study of Children (LSAC).  The current research has drawn on Wave 3, 
4 and 5 data for the B cohort to examine the HRQoL of 4-9 year old Australian children, and 
observe the effects of children’s SaLD on parent-reported HRQoL.  The rich data available in the 
LSAC afforded an opportunity to conduct exploratory research to investigate speech/language, child 
specific factors (e.g., gender, ethnicity, temperament) and family characteristics (social-ecological 
considerations and psychosocial stressors) potentially related to HRQoL. An appreciation of 
relationships among and between SaLD, child and family characteristics and HRQoL will assist 
with the identification of risk and protective factors for children’s HRQoL.  The cross-sectional and 
longitudinal study components in this thesis also highlight issues specific to children of varying 
ages and with different types of SaLD. A key reason for undertaking cross-sectional as well as 
longitudinal analyses was to examine relationships between HRQoL and SaLD while accounting for 
fine and gross motor skills.  Appropriate measures of fine and gross motor skills were only available 
at Wave 3 and as these skills vary over time it would have been unsuitable to use measures from 
Wave 3 in longitudinal analyses.   
A summary of the background and purpose of the LSAC, including the sampling design and 
methodology commence this chapter.  The chapter then focuses on methodological aspects of the 
current research in particular, including study sample, measurement and instrumentation and data 
management, preparation and screening.  The data analysis portion of the chapter presents 
considerations pertinent to secondary analytical studies.  Following this is details of data set 
preparation, missing data analysis and approaches to data analysis undertaken. The chapter will 
discuss both cross-sectional and longitudinal study components. 
Identification of a suitable data source. 
A number of longitudinal studies of children’s development have now been conducted both 
in Australia and internationally.  These studies have been funded with the primary purpose of 
providing evidence to inform social policy and program development (West, Hauser & Scanlan, 
1998).  Some studies have been wide-ranging in their focus, while others have been conducted with 
the aim of examining specific research questions and/or outcomes for targeted samples.  Of the 
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more general longitudinal studies, most have been conducted in North America and Europe.  
Sixteen longitudinal studies of children have been undertaken in Australia to date, namely:   
 LSAC; 
 Aboriginal Birth Cohort (Sayers & Powers, 1997);  
 Australian Temperament Project (Australian Institute of Family Studies, 2012);  
 Australian Youth Survey (Department of Employment, Education and Training, 1991); 
 Brotherhood of St Laurence’s Life Chances Study (Brotherhood of St Laurence, 2011); 
 Footprints in Time - The Longitudinal Study of Indigenous Children (Department of 
Families, Housing, Community Services and Indigenous Affairs, 2009);  
 The Impact on Childhood Lead Exposure on Adult Health and Wellbeing (Port Pirie Cohort 
Study) (Baghurst, Robertson, McMichael et al., 1987);  
 Life at School Project (Ahmed, 2006); 
 Longitudinal Surveys of Australian Youth (Penman, 2004);  
 Mater Misericordiae Mothers' Hospital-University of Queensland Study of Pregnancy (The 
University of Queensland, 2011); 
 Promoting Adjustment in Schools (PROMAS) (Dwyer, Nicholson, & Battistutta, 2003);  
 Tasmanian Infant Health Study (Dwyer, Ponsonby, Blizzard, Newman, & Cochrane, 1995); 
 The Triple B Study (Bumps, Babies and Beyond) (National Drug and Alcohol Research 
Centre, 2010); 
 Victorian Adolescent Health Cohort Study (Patton et al., 1998);  
 Western Australia Pregnancy Cohort (Raine) Study (Newnham, Evans, Michael, Stanley & 
Landau, 1993); and  
 Youth in Transition Cohorts (Fleming & Marks 1998). 
In selecting a database for use in the current study, the following criteria were applied: (1) 
the study was broad-based rather than examining specific research questions, (2) the sample was 
nationally representative, and (3) data was freely available to researchers. The LSAC was the only 
identified study meeting all criteria.  Of the longitudinal studies undertaken, the LSAC data set 
provided a unique opportunity to gain further knowledge and insight into speech/language, child 
and family factors potentially related to HRQoL in Australian children, and included data from 
multiple informants.  Exploration of the research topic using secondary analysis of the LSAC data set 
was deemed suitable to answer this research question.  LSAC data are readily available to researchers 
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and support is available from AIFS as well as informally through data user networks.  Further, access 
to LSAC data allowed for analysis of longitudinal data over a relatively short timeframe, using data 
which have been collected in recent years. 
Use of LSAC data enabled the current study to overcome many limitations of existing research 
within the field (e.g., Barr, Thibeault, Muntz & Serres, 2007; Markham et al., 2009; Markham & Dean, 
2006; Thomas-Stonell, Oddson, Robertson & Rosenbaum, 2010), which have not examined factors 
associated with HRQoL, or measured HRQoL over time.  To date, studies of HRQoL in children 
with SaLD have only been conducted in the United States, United Kingdom and Europe.  The 
HRQoL of children in Australia, where the political, social, and speech-language pathology service 
characteristics differ, has not previously been examined. It was for the above reasons that data from 
the LSAC, rather than another longitudinal data set were considered most appropriate to address the 
research questions of this study.   
 
3.2 Growing Up in Australia: The Longitudinal Study of Australian Children (LSAC) 
The LSAC aims to investigate the impact of Australia's unique and shifting environment 
(social, economic and cultural) on children born in the late 1990s and early 2000s (Sanson et al., 
2002).  It is the first wide-ranging, nationally representative longitudinal study of children and their 
families undertaken in Australia. The LSAC was designed to examine policy-relevant questions 
about children's wellbeing and development across six broad domains: socio-demographics, child 
functioning, health, education, family functioning and child care.  The longitudinal nature of the 
study enables identification of individual, family, and broader environmental factors related to 
stability and change in children’s developmental trajectories.  
The LSAC was initiated and funded by the former Department of Families, Housing, 
Community Services and Indigenous Affairs (FaHCSIA; now the Department of Social Services, 
DSS) as one of the major initiatives of the Australian Government's Stronger Families and 
Communities Strategies (Sanson et al., 2002).  The study represents collaboration between DSS, the 
Australian Institute of Family Studies (AIFS) and the Australian Bureau of Statistics (ABS).  DSS 
manages the LSAC while AIFS is responsible for study design, content and preparation of research 
and statistical reports.  Along with the ABS, AIFS is also involved with management of data sets. 
Since the second wave of data collection (2006), ABS has undertaken data collection, instrument 
development and sample management.   A consortium of leading researchers contributes 
considerable research and management expertise from a wide range of fields, including child 
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development and health, education, family studies, psychology, public health, sociology, 
epidemiology, economics and social policy research. The general progress of the study is guided 
and monitored by the Research Consortium along with representatives from DSS, AIFS and ABS.   
LSAC data are warehoused at AIFS and accessed by DSS and a range of other 
Commonwealth and State and Territory departments.  The data have also been made widely 
available to researchers and a range of support services are provided to LSAC data users.  Use of 
LSAC data by registered data users is promoted by the Strategic Policy Section of DSS.  There are 
three types of licensing arrangements for the LSAC datasets:  
i) organisational licences;  
ii) individual licences; and  
iii) Memoranda of Understanding.  
For the purposes of this thesis, LSAC data was accessed through the Organisational Deed of 
Licence held by The University of Queensland. 
Target population and study sample of LSAC. 
The LSAC population of interest is “the young Australian child”, and therefore the child 
rather than family is the sampling unit employed.  The study sample consists of two cohorts: the 
infant or birth (B) cohort and the child or kindergarten (K) cohort, aged 0-1 and 4-5 years 
respectively at the first wave of data collection (‘Wave 1’) in 2004.  Data collection primarily takes 
place on a biennial basis, with LSAC Wave 2 occurring in 2006 (when the B cohort was aged 2-3 
and the K cohort was aged 6-7), Wave 3 occurring in 2008 (at which point the B cohort was aged 4-
5 and the K cohort was aged 8-9), Wave 4 occurring in 2010 (when the B cohort was aged 6-7 and 
the K cohort was aged 10-11), Wave 5 occurring in 2012 (when the B cohort was aged 8-9 and the 
K cohort was aged 12-13) and Wave 6 occurring in 2014 (when the B cohort was aged 10-11 and 
the K cohort was aged 14-15).  At each wave, the actual age range of study children at the time of 
data collection may differ somewhat from these stated target ages (e.g., at Wave 1, ages of children 
in the B cohort ranged between 3 and 19 months and ages of children in the K cohort ranged 
between 4 years 3 months and 5 years 7 months).  Between-waves data collection has also occurred 
with the use of mailed questionnaires in 2005, 2007, 2009, 2011 and 2013 to date.    
Prior to commencement of the LSAC, a minimum sample size for each cohort was set at one 
percent of the target population at each age (approximately 2,500 children per cohort) (Soloff, 
Lawrence & Johnstone, 2005).  This sample size was required to achieve a sample representative of 
all Australian children.   However, taking into account likely attrition over the course of the 
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longitudinal study, the target sample size was increased to 5,000 children per cohort (Soloff et al., 
2005).  Funding for the project has been guaranteed for eight waves of data collection, meaning that 
the B cohort will be followed until they reach the age of 14-15 years and the K cohort will be 
followed until they reach the age of 18-19 years in 2018 (Australian Institute of Family Studies, 
2011). 
Participants of LSAC. 
The LSAC collects data from a number of informants, namely parents/caregivers, childcare 
providers, teachers and children (Australian Institute of Family Studies, 2011).  LSAC participants 
include: 
 Parent 1 (P1) - the parent or family member who knows the Study Child best (usually the 
child’s biological mother). 
 Parent 2 (P2) - a resident adult with a parental relationship to the Study Child (usually this is 
the biological father). 
 The Study Child (through completion of direct assessment and self-report questionnaires 
from six years of age). 
 Parent Living Elsewhere (PLE) - a parent not living with the Study Child (most commonly 
the biological father following a separation from the biological mother).  Data from the PLE 
has been collected from Wave 2 onwards.  
 Preschool/primary teachers and child care workers. 
 Interviewer (through completion of direct assessment and additional observations). 
Data are also linked to files from the National Childcare Accreditation Council, Medicare 
Australia (including Australian Childhood Immunisation Register and Pharmaceutical Benefits 
Scheme), ABS census data and results from the National Assessment Program – Literacy and 
Numeracy.   
Study design of LSAC. 
A multiple cohort, cross-sequential longitudinal design has been employed.  The study is 
‘multiple cohort’ in the sense that it includes children from two cohorts (B and K), where in each 
instance children within a cohort are born within approximately 12 months of each other.  Because 
data are collected on both cohorts simultaneously, the LSAC is ‘cross-sequential’ that is, both cross-
sectional (involving single measurement points) and longitudinal analyses (involving repeated 
measures of the same children over time) were able to be performed once the younger cohort 
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reached the age of the older cohort at commencement of the study (i.e. when the B cohort reached 
4-5 years of age in 2008).  The study design of the LSAC also allows for examination of cohort 
effects (Sanson et al., 2002).  Figure 3.1 below illustrates study design for the eight waves of the 
LSAC. 
 
Figure 3.1: LSAC study design by cohort 
Cohort Wave 1 
(2004) 
Wave 2 
(2006) 
Wave 3 
(2008) 
Wave 4 
(2010) 
Wave 5 
(2012) 
Wave 6 
(2014) 
Wave 7 
(2016) 
Wave 8 
(2018) 
B  0-1 
years 
2-3 
years 
4-5 
years 
6-7 
years 
8-9 
years 
10-11 
years 
12-13 
years 
14-15 
years 
K  4-5 
years 
6-7 
years 
8-9 
years 
10-11 
years 
12-13 
years 
14-15 
years 
16-17 
years 
18-19 
years 
Source: Australian Institute of Family Studies, 2011 
Boxes with borders indicate the data used in the current study (B cohort data at Waves 3, 4 and 5). 
 
Sample design of LSAC. 
The LSAC utilises a stratified clustered sample design (Soloff et al., 2005).  Stratification 
was undertaken to ensure that the study population is representative of the wider population of 
interest with respect to key geographical variables e.g., proportional representation for all states and 
territories and both capital city/ non-capital city regions.  Further, a clustered sample design allows 
for more concentrated data collection within communities (making it cost-effective for completion 
of face-to-face interviews), and enables the identification of potential community/neighbourhood 
level effects.     
Sample selection followed a two-step process, where the first stage involved selection of 
postcodes and the second selection of children from within these postcodes.  Postcodes were 
stratified by state/territory and then by capital city/rest of state statistical divisions.  Postcodes 
which included very few children from the target population were combined with another (usually 
adjacent) postcode and postcodes with fewer than twenty children, or those in very remote locations 
were excluded.  Consequently, 873 postcodes (equivalent to approximately three percent of the 
population of interest) were excluded from potential selection.  This left 311 postcodes available for 
selection.  Most postcodes had cluster sizes of 20 children per postcode, with the exception of those 
in the Australian Capital Territory, Northern Territory, Tasmania and South Australia, which had 
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cluster sizes of ten children. 
LSAC sample selection.  
The sampling frame (Soloff et al., 2005) is the Medicare enrolment database held by 
Medicare Australia through the Health Insurance Commission.  This database provides the most 
comprehensive listing of Australian children.  Approximately 98% of Australian children are 
enrolled in this database by 12 months of age.  In identifying potential LSAC participants there 
were problems regarding under-sampling of very young infants who were less likely to be enrolled 
(80% of infants are registered by two months, 90% by four months) (Hull et al., 2001).  Further 
issues occurred regarding currency of address information (10-15% were outdated), post office 
boxes rather than residential addresses being given as a contact addresses (7% of enrolments) and 
some children being registered on multiple Medicare cards (Soloff, Lawrence, Misson & Johnstone, 
2006; Soloff et al., 2005). 
Children were directly identified from the date of birth field in the Medicare enrolment 
database and selected on date of birth age ranges.  For the B cohort, children born between March 
2003 and February 2004 were randomly selected to attain a cohort of children aged 3 to 19 months 
at the time of Wave 1 interviews. For the K cohort, children born between March 1999 and 
February 2000 were randomly selected to attain a cohort of children aged 4 years 3 months to 5 
years 2 months at interview.   
The sampling frame comprised 9,326 infants and 10,596 children.  Of these, 5,107 infants 
and 4,983 children (57% of the infant cohort and 50% of the child cohort) participated in Wave 1 of 
study (constituting approximately 2% of the target population) (Soloff et al., 2006).  Where 
households included multiple births or children aged both 0-1 and 4-5 years, only one child per 
family was eligible for sample selection. 
Representativeness of the sample. 
At Wave 1 the LSAC cohorts were broadly representative of the Australian population of 
children aged 0-1 and 4-5 years.  Nevertheless, study children with more highly educated parents 
were over-represented (by around 10%).  Further, some groups were slightly under-represented, 
namely children from non-English speaking families (less than one percent), single-parent 
households (two to four percent across the two cohorts), and families residing in rental properties 
(approximately three percent across the two cohorts) (Soloff et al., 2006).   
Numerous strategies have, and continue to be implemented to maintain contact with the 
study sample e.g., between waves mail-out questionnaires, 1800 free call number, change of address 
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cards and the LSAC website.  Sample retention has been high, with 90.2% of participants from 
Wave 1 participating in Wave 2, 85.9% participating in Wave 3, 83.1% participating in Wave 4 and 
80% participating in Wave 5 (refer to Figure 3.2).  Numbers of children lost between data collection 
waves (1,796) exceeded the 1,022 children who were lost in total.  This is because some children 
lost to non-response returned to the sample (contact and participation was re-established in a later 
data collection wave). 
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Figure 3.2: Flowchart showing movement of B cohort participants through the first five 
waves of LSAC 
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Across both cohorts study children in Wave 2 were slightly underrepresented where children 
had less educated parents, were from non-English speaking backgrounds and where families lived 
in rental accommodation (Mission & Sithorp, 2007). In Wave 3, families were underrepresented 
where P1 spoke a language other than English (LOTE) at home, the study child was indigenous, and 
parental income was less than $1,000 per week (Mission & Sithorp, 2009). Based on participation 
in Wave 1, response in Wave 4 was less likely to occur where: 
 P1 was younger (mean ages were 31.4 years for respondents and 29.2 years for non-
respondents);  
 P1 was not born in Australia; 
 P1 did not complete Year 12; 
 The family had a lower rating of self-reported financial prosperity (mean scores were 3.2 for 
respondents and 3.3 for non-respondents where response categories ranged from 1 
“prosperous” to 6 “very poor”);  
 The family lived in their current home for a relatively shorter period of time (mean time was 
43.7 months for respondents and 34.7 months for non-respondents); 
 The family was living in a postcode where fewer residents were Australian born (79.1% for 
respondents and 77.8% for non-respondents) or completed Year 12 (40.6% for respondents 
and 39% for non-respondents) (Daraganova & Sipthorp, 2011). 
People who were residing in relatively advantaged neighbourhoods but with a lower 
proportion of residents who had completed Year 12 and where fewer residents were Australian born 
were also less likely to participate at Wave 4 (Daraganova & Sipthorp, 2011).  In Wave 5, families 
were underrepresented in which P1 spoke a LOTE at home, the study child was indigenous, P1 
income was less than $1,000 per week and P1 was not employed (Cusack & Defina, 2013).   
Both sample and population weights have been calculated for each cohort to compensate for 
sampling error, initial non response (for Wave 1 weights) and attrition over time (for weights from 
Wave 2 onwards) (Soloff et al., 2006).  The population weight adjusts frequency estimates to 
correspond with known population benchmarks and the sample weight is the population weight 
recalibrated so that the weights sum to the sample size (Mission & Sipthorp, 2007).  It is 
recommended that relevant weights are applied during data analysis to ensure estimates reflect 
population benchmarks (the population weight is used when obtaining prevalence estimates and the 
sample weight is used when undertaking tests of significance) (Johnstone, Project Operations Team 
 
 
 
 
 
 
 
88 
 
& the LSAC Research Consortium, 2004). Design weights were initially calculated based on the 
inverse probability of selection to participate in the LSAC, and then adjusted for influential sources 
of non-response bias (namely mother’s use of LOTE and mother’s educational level) (Soloff et al., 
2006).   
Measurement instruments. 
The LSAC questionnaires measure various aspects of children’s development.  
Measurement instruments used vary somewhat across data collection waves and study child ages.  
In general, study instruments include: 
 family contact form; 
 Parent 1 (P1) instruments (face-to-face interview questionnaire completed with the 
interviewer, self-complete interview form(s) completed during the home visit or at a later 
time (changed to P1 during interview Computer Assisted Self-Interview completed by P1 
during the home visit from Wave 4); 
 Parent 2 (P2) self-complete form; 
 time use diary; 
 direct assessment of study child – assessments vary with age; 
 interviewer observations from the home visit (these include observations on the interview, 
neighbourhood, family, home, parent and child); 
 child self-report interview – undertaken from Wave 4 (administered by an interviewer for 
children younger than 10 years); 
 PLE questionnaire or interview; 
 home-based or centre-based carer form – B cohort Waves 1 and 2 only; and   
 teacher questionnaire – from 4-5 years of age. 
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Table 3.1. Measurement instruments from Wave 1 to 5  
Measurement instrument Data collection wave 
Wave 1 Wave 2 Wave 3 Wave 4 Wave 5 
Family contact form: contact 
with the family, information on 
the family's home and 
neighbourhood 
✓     
P1 face-to-face interview*: 
Child health, child 
care/education, family activities, 
parental work, income, housing, 
neighbourhood 
✓ 
Paper 
✓ 
Computer 
✓ 
Computer 
✓ 
Computer 
✓ 
Computer 
P1 self-complete interview*:  
Child personality, behavior, 
HRQoL, parental health and 
wellbeing, family life 
✓ 
Paper 
✓ 
Paper 
✓ 
Paper 
✓ 
Computer 
✓ 
Computer 
P2 self-complete form: 
Parenting, own health and 
wellbeing, family life, work and 
family, family and community 
✓ ✓ ✓ ✓ ✓ 
Time use diary ✓ 
Paper 
✓ 
Paper 
✓ 
Paper 
✓  
Computer 
(K cohort 
only) 
✓  
Computer 
(K cohort 
only) 
Direct assessment of child*: 
Physical measurements, 
cognitive and language 
assessments 
✓ ✓ ✓ ✓ ✓ 
Child self-report interview: 
Nutrition, school experiences, 
personality, family functioning 
 ✓ (K 
cohort 
only) 
✓ (K 
cohort 
only) 
 
✓ (B cohort 
only) 
✓ 
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Measurement instrument Data collection wave 
 Wave 1 Wave 2 Wave 3 Wave 4 Wave 5 
PLE questionnaire or interview: 
Relationship with study child, 
study child personality, child 
health, parental work, income 
 ✓ 
Paper 
✓ 
Computer/ 
telephone 
✓ 
Computer/ 
telephone 
✓ 
Computer/ 
telephone 
Home-based or centre-based 
carer form: Centre/program,  
characteristics, group 
characteristics, child skills and 
competencies, carer background 
✓ (B 
cohort 
only) 
✓ (B 
cohort 
only) 
   
Teacher questionnaire*: Group 
and service characteristics, child 
skills and competencies, teacher 
background, teaching practices 
and program 
✓ (K 
cohort 
only) 
✓ (K 
cohort 
only) 
✓ ✓ ✓ 
 
Key: * Measurement instrument accessed for this research. ✓ Both B and K cohorts. 
 
Core measures include socio-demographic details of parents, families and households, 
information on child functioning and characteristics of the study child’s home and community.  
More specific data are also collected on family functioning (e.g., parenting practices, family 
relationships), the study child’s education (e.g., participation in education programs, readiness to 
learn), health (child and parent), and child care (e.g., current use, parent attitudes regarding care 
etc.).   
Data collection. 
Informed consent was obtained from parents of each study child, and the study was 
approved by the AIFS Ethics Committee.  P1 was asked permission for questionnaires to be sent to 
children’s child care staff and teachers for children 4-5 years of age and upward.  Procedures for 
data collection initially involved Medicare contacting selected families by letter.  Families were 
given the option to decline participation.  Contact details of families who did not decline 
participation were then provided to the data collection agency.  These families were contacted to 
arrange convenient interview times.  Interviews with P1 (including direct child assessment by the 
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interviewer) were the primary data collection method.  Interviewers were in family homes for an 
average of two hours.  The self-complete modules for both P1 and P2 were also completed during 
this time where possible, or left behind and returned once completed (Australian Institute of Family 
Studies, 2011).  When parental permission was given questionnaires were mailed to a child care 
provider, preschool teacher or primary school teacher caring for the child for at least eight hours 
each week (Soloff et al., 2005). 
AIFS sub-contracted Wave 1 data collection to Colmar-Brunton Social Research and I-View, 
private research companies (Australian Institute of Family Studies, 2011). Subsequent data 
collection waves have been undertaken by the ABS. For each data wave, at least 75% of families 
were interviewed within a six month period, with the remainder being interview within a year.  In 
addition to data collected in each main wave, supplementary data are collected between waves.  
Within the study instruments utilised, exact data collection methods have differed somewhat across 
the various data collection waves.  For example, a number of survey instruments (e.g., P1 face-to-
face interview) were completed using paper and pen in Wave 1, but were completed using computer 
assisted interview in subsequent waves. 
 
3.3 The Current Research 
The purpose of the current study was to investigate the HRQoL of Australian children aged 4-9 
years and determine if the HRQoL of children with SaLD differed to that of children without SaLD.  
The primary aim was to identify speech/language, child and family factors associated with HRQoL for 
all children.  The specific aims, research questions and hypotheses pertaining to this study were 
outlined in Chapter 1 Introduction.   
The study included both cross-sectional and longitudinal study components and the sample 
employed for this research was selected from the LSAC Waves 3, 4 and 5 data sets for the B cohort.  
The cross-sectional study component provided an exploration of the LSAC data and elicited 
variables which were appropriate for further analysis in the subsequent longitudinal study 
component. Further, they enabled examination of relationships between HRQoL and SaLD while 
accounting for fine and gross motor skills, as there were no appropriate motor skills measures at 
Waves 4 and 5.   
As the multiple cohort cross-sequential design of the LSAC allows for analysis of data from 
two 4-9 year cohorts: the B cohort (at Waves 3-5) and the K cohort (at Waves 1-3), it was initially 
planned that data from both cohorts would be combined for the study to maximise the sample size.  
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However, descriptive analysis of the two cohorts (B and K) suggested that they differed across a 
number of key variables (e.g. PEDS parental receptive language concern, study child being spoken 
to in a LOTE , Strengths and Difficulties Questionnaire; SDQ) and outcome measures (e.g. 
physical, social and emotional functioning PedsQLTM scales). Further, when examining associations 
between child and family characteristics and SaLD, there were differences in findings across the 
two cohorts in relation to two variables: study child being spoken to in a LOTE, and the presence of 
older siblings.  Finally, difficulties were encountered in developing a strategy for applying different 
cohort weights when analysing the cohorts in combination, and no information on appropriate 
methods was available through LSAC user support services.  Given these complications, it was 
decided that the best approach would be to use data from a single cohort.  Data for the B cohort was 
selected as this data set was more recent and because improvements had been made in measurement 
and use of instrumentation over the data collection waves, favouring use of data from a later wave. 
 Study sample.  
This study investigated the relationship between HRQoL and speech/language, child and 
family characteristics in preschool and school aged children in the B cohort at three time points (Wave 
3 when children were aged 4-5 years, Wave 4 when children were aged 6-7 years and Wave 5 when 
children were aged 8-9 years). Analyses utilised data available for all children in the B cohort 
whose parents completed the PedsQL™ (more than 86% of the study sample in Wave 3 and more 
than 98% of the study sample in Waves 4 and 5).   Participants included the child (via direct 
assessment) and the child’s primary caregiver (P1).  Data sources included parent questionnaires, 
which yielded information on child and family variables, as well as children’s speech and language 
development and HRQoL (measured using the parent proxy report PedsQL™).   
Some the key child, parent/family and demographic characteristics of the LSAC Wave 3, 4 
and 5 data sets for the B cohort will be briefly outlined below.  At data collection Waves 3-5 the 
LSAC B cohort was broadly representative of the Australian population of children aged 4-5, 6-7 
and 8-9 years respectively (Australian Institute of Family Studies, 2011; Cusack & Defina, 2013).  
Tables of the socio-demographic characteristics of the B cohort at Waves 3, 4 and 5 are presented 
below.  The Wave 3 table provides details on the representative nature of the B cohort against ABS 
census data to ascertain which demographic characteristics are over or under-represented in the 
sample. Limited ABS census data was available at Waves 4 and 5. 
Age ranges of B cohort children were 4 years 1 month to 5 years 10 months (mean = 4.8 
years) at Wave 3, 6 years to 7 years 7 months (mean = 6.8) at Wave 4 and 8 years 1 month to 9 
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years 9 months (mean 8.9 years) at Wave 5. Fifty one per cent of children were male and almost all 
(over 99%) were Australian born.  Across the data collection waves 3-5% of children were 
identified as Aboriginal or Torres Strait Islander, 12-17% of children lived in homes where the 
primary caregiver spoke a LOTE, and the majority (83-89%) lived in two parent families.  
 
 
Table 3.2. Socio-demographic characteristics of the B cohort at Wave 3 
 
Study children mean age in years ± SE a 4.3 ± .007 
P1 mean age in years ± SE 35.1 ± .136 
 LSAC % ABS % 
Study child gender b   
Male 51.3 51.4 
Female 48.7 48.6 
Family composition   
Two resident parents/guardians: 88.9 82.5 
One resident parent/guardian: 11.1 17.5 
Siblings   
Only child 10.4 13.4 
One sibling 48.1 47.9 
Two or more siblings 41.5 38.7 
Study child ethnicity   
Aboriginal or Torres Strait Islander 3.4 4.5 
P1 speaks language other than English at home 12.6 18.2 
Work status   
Both parents or lone parent work 63.0 n/c 
One parent works (in couple family) 29.7 n/c 
No parent works 7.4 n/c 
Educational status   
Mother completed Year 12 61.4 n/c 
Father completed Year 12 54.0 n/c 
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Source: This table is adapted from Australian Institute of Family Studies, 2008-09 annual report 
with added figures using unweighted LSAC data Wave 3  
Key: a. SE. standard error b. Australian Bureau of Statistics (ABS) data is based on 2006 census 
counts for families with children aged 4 years.   n/c. comparable data not available  
  
 LSAC % ABS % 
State     
New South Wales 30.8 33.0 
Victoria 24.4 24.2 
Queensland 20.8 20.5 
South Australia 6.9 7.3 
State     
Western Australia 10.2 10.0 
Tasmania 3.0 2.4 
Northern Territory 1.4 1.2 
Australian Capital Territory 2.5 1.6 
Region   
Capital City  61.4 61.4 
Rest of State 38.6 38.5 
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Table 3.3. Socio-demographic characteristics of the B cohort at Wave 4 
Study children mean age in years ± SE a 6.8 ± .064 
P1 mean age in years ± SE 37.1 ± .149 
 LSAC % ABS % 
Study child gender b   
Male 51.2 51.5 
Female 48.9 48.5 
Family composition   
Two resident parents/guardians 84.7 n/a 
One resident parent/guardian 15.3 n/a 
Siblings   
Only child 9.5 n/a 
One sibling 43.7 n/a 
Two or more siblings 46.8 n/a 
Study child ethnicity   
Aboriginal or Torres Strait Islander 5.1 4.9 
P1 speaks language other than English at home 17.2 n/a 
Work status   
Both parents or lone parent work 71.3 n/a 
One parent works (in couple family) 25.9 n/a 
No parent works 7.3 n/a 
Educational status   
Mother completed Year 12 56.8 n/a 
Father completed Year 12 47.4 n/a 
State     
New South Wales 33.0 32.2 
Victoria 25.6 24.0 
Queensland 20.3 21.4 
South Australia 6.5 6.8 
Western Australia 9.2 10.5 
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Source: Weighted LSAC data Wave 4  
Key: a. SE. standard error.  b. Australian Bureau of Statistics (ABS) data is based on 2011 census 
counts for families with children aged 6 years.   n/a. not available in publically accessible datasets    
  
 LSAC % ABS % 
State     
Tasmania 2.6 2.2 
Northern Territory 0.8 1.2 
Australian Capital Territory 2.0 1.6 
Region   
Capital City  64.1 64.8 
Rest of State 35.9 35.2 
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Table 3.4. Socio-demographic characteristics of the B cohort at Wave 5 
Study children mean age in years ± SE a 8.9 ± .068 
P1 mean age in years ± SE 39.2  ± .144 
 LSAC % ABS % 
Study child gender b   
Male 51.2 51.3 
Female 48.8 48.7 
Family composition   
Two resident parents/guardians 83.8 n/a 
One resident parent/guardian 16.0 n/a 
Siblings   
Only child 8.9 n/a 
One sibling 42.4 n/a 
Two or more siblings 48.2 n/a 
Study child ethnicity   
Aboriginal or Torres Strait Islander n/a 5.0 
P1 speaks language other than English at home n/a n/a 
Work status   
Both parents or lone parent work 72.6 n/a 
One parent works (in couple family) 24.6 n/a 
No parent works 2.8 n/a 
Educational status   
Mother completed Year 12 59.0 n/a 
Father completed Year 12 50.1 n/a 
State     
New South Wales 32.6 32.4 
Victoria 25.5 24.1 
Queensland 20.6 20.9 
South Australia 6.7 6.9 
Western Australia 9.6 10.6 
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Source: Weighted LSAC data Wave 5  
Key: a. SE. standard error.  b. Australian Bureau of Statistics (ABS) data is based on 2011 census 
counts for families with children aged 8 years.   n/a. not available in publically accessible datasets    
 
Measurement instruments. 
Data used in this study were collected from the LSAC Wave 3, 4 and 5 P1 interview, P1 
self-complete questionnaire and teacher self-complete questionnaire.  The P1 interview was 
conducted with primary caregivers of study children and sought information on a range of issues 
relating to the child’s personal attributes and family/educational contexts (Johnstone et al., 2004).  
The P1 self-complete questionnaire was used in Wave 3 only to collect further information about 
the child and their family, including details about the child’s temperament and behaviour (Johnstone 
et al., 2004).  In Waves 4 and 5, questions from the P1 self-complete questionnaire were included in 
the Computer Assisted Self-Interview (CASI) (Australian Institute of Family Studies, 2011).  The 
teacher self-complete questionnaire provided information on the characteristics of the teacher, 
teaching program and context, and the child’s attributes and behaviours in the classroom (Johnstone 
et al., 2004).   
Selection of variables. 
In selecting variables for inclusion in the study, several factors were considered: 
1. Evidence from the research literature regarding child and family characteristics associated 
with HRQoL in ‘healthy’ children and those with a range of developmental and health 
challenges; 
2. Factors which aligned with the DSC model, the theoretical framework selected to guide the 
project methodology.  The DSC model was utilised to assist with the variable identification for 
 LSAC % ABS % 
State     
Tasmania 2.5 2.2 
Northern Territory 0.8 1.2 
Australian Capital Territory 1.9 1.6 
Region   
Capital City  62.7 64.4 
Rest of State 37.1 35.6 
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the current study (refer to Chapter 1 Introduction); and  
3. Availability of appropriate, well measured variables in the LSAC data set, particularly those 
with acceptable levels of missing data. 
In determining which variables would be used to measure each concept in the DSC model 
(Wallander et al., 1989), previous studies utilising the model were consulted.  Some variables from 
the original DSC model were retained in the modified model, namely social support, family 
cohesion and temperament.  The broader research literature was also examined to inform variable 
selection.  Variables with reported associations with HRQoL included child gender (e.g., Upton et 
al., 2005), ethnicity (Limbers, Newman & Varni, 2009), and emotional and behavioural difficulties 
including peer problems (Stevanovic, 2013).  Children with diagnosed SaLD (particularly those 
with speech difficulties) often have poorer gross motor skills than their peers (Visscher et al., 2010), 
and hence measures of motor development were selected for inclusion in the current study.  
Previous research has identified the contribution of family factors on child HRQoL, including 
family economic status (von Rueden et al., 2006), and financial hardship (McConnell, Breitkreuz & 
Savage, 2011), parental distress and mental health (Davis, Davies, Waters & Priest, 2008; Gutman, 
Brown, Akerman & Obolenskaya), parenting practices (Botello‐Harbaum, Nansel, Haynie, Iannotti 
& Simons‐Morton, 2008) and parental employment (Dickinson et al., 2007). 
A full list of variables identified from the LSAC, and used in the current study follows (see 
Table 3.5.  Variables have been grouped according to the concept within the model (listed in the far 
left column).  Child related factors included gender, ATSI status, being spoken to in a LOTE and 
temperament, among others.  Family factors included a psychosocial stressor (primary caregiver 
mental health) and nine social-ecological factors (including details of family functioning and socio-
demographic characteristics). Of note is the fact that numerous characteristics identified as risk and 
protective factors for HRQoL (and included in the current study) are also associated with SaLD, 
including male gender, child temperament, Aboriginal and/or Torres Strait Islander (ATSI) status, 
having older siblings, maternal mental health/depression, financial hardship and being spoken to in 
a LOTE (Harrison & McLeod, 2010; Zubrick, Taylor, Rice & Slegers, 2007). 
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Table 3.5 Disability-Stress-Coping- Model concepts with corresponding variables at Waves 3, 4 and 5 
Disability-stress-
coping- model 
concept 
Construct Measure/question Variable 
name/s a 
 
Survey 
instrument b 
Missing 
cases 
(%) a 
 
Values 
Disease/disability 
 
Speech and 
language 
development 
 
Adapted Peabody Picture 
Vocabulary Test (age 
standardised score) 
 
cppvt_dicot 
 
dppvt_dicot  
 
eppvt_dicot 
P1 face-to-face 
interview 
NA 
 
NA 
3.2  
 
0 
 
1.74 
0 Above the 15th percentile; 1 Below the 
15th percentile 
Do you have any concerns about 
how child talks and makes 
speech sounds?  
cpedselc 
 
dpedselc 
P1 face-to-face 
interview 
NA 
<1 
 
<1 
0 No; 1 Yes 
Do you have any concerns about 
how child understands what you 
say to (him/her)? 
cpedsrlc  
 
dpedsrlc 
P1 face-to-face 
interview 
NA 
<1 
 
<1 
0 No; 1 Yes  
Type of speech and language 
difficulty (cross-sectional study 
component only) 
csald 
 
Derived 
variable 
3.2 
 
0 No SaLD; 1 Only PEDS (cpedselc 
and/or cpedsrlc); 2 Only PPVT 
(cppvt_15) or PEDS and PPVT 
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Disability-stress-
coping- model 
concept 
Construct Measure/question Variable 
name/s a 
 
Survey 
instrument b 
Missing 
cases 
(%) a 
 
Values 
Functional 
independence 
 
 
 
 
 
 
 
Development 
 
 
 
 
 
 
Developmental Competencies 
Scale motor skills items  
Rate how this child has compared 
with other children of a similar 
age, over the past few months.  
Gross motor skills (e.g. running, 
catching and throwing balls, 
strength and balance) 
Fine motor skills (e.g. manual 
dexterity, using writing and 
drawing tools) 
 
 
 
 
 
 
cgd05cdicot 
 
 
cgd05ddicot 
 
Teacher 
questionnaire 
(Wave 3 only) 
 
 
 
 
 
 
 
23.1 
 
 
23.2 
0 Less or much less competent than 
others; 1 As or more competent than other 
children. 
Psychosocial stress 
 
 
Mental health K-6 Depression Scale total score 
(mother) 
cmk6 
 
dmk6 
Leave-behind 
questionnaire 
NA 
12.95  
 
<1 
Mean of individual items  
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Disability-stress-
coping- model 
concept 
Construct Measure/question Variable 
name/s a 
 
Survey 
instrument b 
Missing 
cases 
(%) a 
 
Values 
Social-ecological 
factors  
 
 
 
Labour force 
status 
Parent 1 work status 
 
caworkderiv 
 
daworkderiv 
 
 
P1 face-to-face 
interview 
<1 
 
<1 
0 Employed full-time (35+ hrs./week); 1 
Employed part-time (or unknown hours); 
2 Other (Unemployed and looking for 
work OR not in the labour force OR 
employed, but on maternity leave) 
Parent 1 work status across 
Waves 3 and 4 
 
cdaworkderiv NA 1.41 0 Not in the labour force both waves; 1 
Primary caregiver work status; 2 
Employed part time one wave, not in the 
labour force other wave; 3 Employed 
both waves and full time for at least one; 
4 Employed part time both waves; 5 
Employed full time one wave, not in the 
labour force other wave; 6 Other 
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Disability-stress-
coping- model 
concept 
Construct Measure/question Variable 
name/s a 
 
Survey 
instrument b 
Missing 
cases 
(%) a 
 
Values 
Social-ecological 
factors  
 
 
 
 
 
 
 
 
 
 
 
 
Financial stress Hardship scale chshipcderiv 
 
dhshipcderiv 
P1 face-to-face 
interview 
NA 
<1 
 
1.51 
0 No hardship; 1 Some hardship (score of 
1-2); 2 Significant hardship (score of 3-
7). 
Type of family 
 
 
 
 
 
Study child has 2 parents in the 
home. 
 
cp2 
 
dp2 
P1 face-to-face 
interview 
Computer 
Assisted Self-
Interview 
0 
 
0 
0 No; 1 Yes 
 
Study child has older siblings in 
the home. 
 
cosib  
 
dosib 
P1 face-to-face 
interview 
NA 
0 
 
0 
0 No; 1 Yes 
 
Parental 
warmth 
 
Parental warmth scale  cawarm  
 
dawarm 
P1 face-to-face 
interview 
NA 
< 1 
 
< 1 
 
Mean of individual items 
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Disability-stress-
coping- model 
concept 
Construct Measure/question Variable 
name/s a 
 
Survey 
instrument b 
Missing 
cases 
(%) a 
 
Values 
Social-ecological 
factors  
 
 
 
 
 
 
 
 
 
 
 
 
 
Family 
cohesion 
In general, how would you rate 
your family's ability to get along 
with one another? ('Family' refers 
to the people you live with.) 
 
cre06adicot 
 
dre06adicot 
P1 face-to-face 
interview 
Computer 
Assisted Self-
Interview 
< 1 
 
< 1 
0 Fair or poor; 1 Good to excellent 
Social support How often do you feel that you 
need support or help but can’t get 
it from anyone? 
csc08adicot 
 
dsc14adicot 
Leave-behind 
questionnaire 
Computer 
Assisted Self-
Interview 
24.51 
 
< 1 
0 Very often or often; 2 Sometimes or 
never. 
General health P1 global health measure  chs13adicot 
 
dhs13adicot 
Leave-behind 
questionnaire 
Computer 
Assisted Self-
Interview 
12.84 
 
< 1 
0 Fair or poor; 1 Good to excellent 
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Disability-stress-
coping- model 
concept 
Construct Measure/question Variable 
name/s a 
 
Survey 
instrument b 
Missing 
cases 
(%) a 
 
Values 
Social-ecological 
factors  
 
 
 
 
Services 
 
Services used for study child 
In the last 12 months, have you 
used speech therapy services for 
the study child?  
 
csc12a1l 
 
dsc12a1l 
 
 
P1 face-to-face 
interview 
Computer 
Assisted Self-
Interview 
<1 
 
< 1 
0 No; 1 Yes 
Services used for study child 
across Waves 3 and 4 
cdsc12a1l 
 
NA < 1 0 No speech therapy services used; 1 
Speech therapy services used at one or 
more waves 
Intrapersonal 
factors 
 
 
 
 
Sex  Is Study child male or female?  
 
zf02m1 
 
P1 face-to-face 
interview 
 
0  
 
0 Male; 1 Female 
Ethnicity  
 
 
Is Study child of Aboriginal or 
Torres Strait Islander origin?  
 
 
zf12m1dicot 
 
P1 face-to-face 
interview  
0 
 
0 No; 1 Yes, Aboriginal and/or Torres 
Strait Islander 
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Disability-stress-
coping- model 
concept 
Construct Measure/question Variable 
name/s a 
 
Survey 
instrument b 
Missing 
cases 
(%) a 
 
Values 
Intrapersonal 
factors  
 
 
 
 
Ethnicity  
 
 
Study Child regularly spoken to 
in a language other than English 
Is the study child regularly 
spoken to in a language other 
than English by anyone?  
cfd14a 
 
P1 face-to-face 
interview  
 
<1 
 
 
0 No; 1 Yes 
 
 
General health In general, how would you say 
study child’s current health is? 
 
chs13cdicot 
 
dhs13cdicot 
P1 face-to-face 
interview 
Computer 
Assisted Self-
Interview 
<1 
 
< 1 
0 Poor, fair or good; 1 Very good or 
excellent  
Social 
development 
SDQ Peer problems scale 
 
capeer 
 
dapeer 
Leave-behind 
questionnaire 
NA 
12.81 
 
< 1 
Mean of five scale items rescaled to be an 
integer between 0 and 10 where fewer 
than 3 component items are missing (two 
items reverse coded). 
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Disability-stress-
coping- model 
concept 
Construct Measure/question Variable 
name/s a 
 
Survey 
instrument b 
Missing 
cases 
(%) a 
 
Values 
Intrapersonal 
factors/stress 
processing 
Temperament Short Temperament Scale for 
Children (reactivity/inflexibility) 
 
creacta 
 
dreacta 
Leave-behind 
questionnaire 
NA 
12.7  
 
< 1 
Mean of subscale items. 
Quality of life 
 
 
 
 
 
 
 
 
 
 
 
Health-related 
quality-of-life 
 
 
 
 
 
 
 
 
 
 
PedsQL™  emotional 
functioning 
 
cpedsef 
 
dpedsef 
epedsef 
Leave-behind 
questionnaire 
NA 
NA 
12.95 
 
< 1 
1.91 
Mean of subscale items recoded so that 
1=100, 2=75, 3=50, 4=25, and 5=0, only 
has a value if fewer than 3 items are 
missing. 
PedsQL™  physical functioning 
 
cpedsphy 
 
dpedsphy 
epedsphy 
Leave-behind 
questionnaire 
NA 
NA 
12.9  
 
< 1 
2.08 
Scoring as above.  Only has a value if 4 
or fewer items are missing. 
PedsQL™  social functioning 
 
cpedssof 
 
dpedssof 
epedssof 
Leave-behind 
questionnaire 
NA 
NA 
13.26  
 
< 1 
2.13 
Scoring as above.   Only has a value if 3 
or fewer items are missing. 
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Disability-stress-
coping- model 
concept 
Construct Measure/question Variable 
name/s a 
 
Survey 
instrument b 
Missing 
cases 
(%) a 
 
Values 
Quality of life 
 
Health-related 
quality-of-life 
PedsQL™  school functioning 
 
 
 
 
cpedssca 
 
dpedsscc 
epedsscc 
Leave-behind 
questionnaire 
NA 
NA 
13.1 
 
< 1 
1.93 
Scoring as above.   Only has a value if 1 
or fewer items are missing. 
 Key: a. Unless otherwise specified, the first line lists details for Wave 3, the second line lists details for Wave 4 and the third line lists details for Wave 
5.  b. NA = Not applicable. 
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Outcome variable: Pediatric Quality of Life Inventory (PedsQL™ 4.0). 
The PedsQL™ (Varni, Sied, & Rode, 1999), an instrument for measuring HROQL in 
children and adolescents aged 2 – 18 years was developed in the USA in 1998. The 
PedsQL™ Measurement Model is a modular approach to measuring HRQOL in healthy 
children and adolescents and those with acute and chronic health conditions. The 23-item 
PedsQL™  Generic Core Scales were designed to measure the principal dimensions of health 
as defined by the World Health Organisation, as well as role (school) functioning.  The 
Measurement Model covers four Generic Core Scales (domains): (1) physical (eight items 
e.g., walking, running, bathing); (2) emotional (five items e.g., feeling angry, trouble 
sleeping, worrying); (3) social (five items e.g., playing with other children, getting teased by 
other children, keeping up when playing with other children); and (4) school (item numbers 
range from three to five depending on child age e.g., missing days of school because of not 
feeling well, missing days of school to go to the doctor or hospital). The measure is scored 
using a 5 point Likert scale (with response options 0 = never a problem; 1 = almost never a 
problem; 2 = sometimes a problem; 3 = often a problem; 4 = almost always a problem). Items 
are reverse-scored and transformed to a 0–100 scale (0 = 100, 1 = 75, 2 = 50, 3 = 25, 4 = 0), 
so that higher scores reflect better HRQoL. The PedsQL™ provides a total scale score from 
23 items, of which eight are for physical health and 15 are for psychosocial health. 
The PedsQL™ can be self or interviewer administered in paper-pencil format, or can 
be completed over the telephone (Dunaway et al., 2010).  An electronic version of 
the PedsQL™ 4.0 (ePedsQL™) has also been designed for Internet administration (Limbers, 
Varni, Burwinkle, Bryant & Wilson, 2007).  Guidelines for administration and scoring of the 
measure are available on the PedsQL™ website (http://www.pedsql.org).  The Generic Core 
Scales are short and easy to administer, taking approximately four minutes. 
The PedsQL™ comprises separate developmentally appropriate forms for children 
ages 2-4, 5-7, 8-12, and 13-18 years, with each version differing in content and language 
complexity. The measure is suitable for parent/guardian proxies of children between the ages 
of 2-18 years and child self-report versions are available for children aged five years and 
older. For LSAC study children from the B cohort, the 2-4 year old version of the PedsQL™ 
was used in Wave 3, the 5-7 year old version was used in Wave 4 and the 8-12 year old 
version was used in Wave 5. Most items are similar across these three versions, except for 
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school functioning, which has two additional items in the 5-7 and 8-12 year old versions 
pertaining to “paying attention in class” and “forgetting things”.   
The PedsQL™ version 1.0, originally derived from data from the Pediatric Cancer 
Quality of Life Inventory, was designed as a generic HRQoL inventory for use across various 
paediatric health conditions (Varni et al., 1999). Item selection involved a five year process of 
several phases of item generation/revision and field trialing.  The preliminary field test of 
version 1.0 was carried out to examine the feasibility, validity, reliability, and responsiveness 
of the Generic Core Scales for use with both healthy pediatric populations and children with 
acute and chronic health conditions. In this field test the PedsQL™ exhibited exceptionally 
sound psychometric measurement properties (Varni et al., 1999). 
Subsequent PedsQL™ versions 2.0 and 3.0 reflected continual development of the 
measurement model, including additional items and constructs, improved scaling, and a 
broader age range for both self and parent proxy-report (Varni, 2011). The PedsQL™ 4.0 
Generic Core Scales stemmed from a 20 year iterative procedure including child and parent 
focus groups, individual interviews, item generation, pretesting, field testing and revisions 
(Varni, 2011).   
The PedsQL™ is applicable for use with healthy school and community populations, 
as well as with children and adolescents with acute and chronic health conditions. It has been 
used in public health studies to examine population level outcomes in both healthy and ill 
children, and in school and community-based research (Varni, Burwinkle, & Seid, 2005). The 
PedsQL™ has also been used across diverse areas, including clinical trials, evaluation 
studies, and longitudinal research (Varni, 2011). The generic and disease-specific scales have 
been used with children and adolescents with cancer, cardiac diseases, asthma, diabetes, and 
a range of other chronic health conditions.  Many aspects of the reliability, validity, and 
clinical utility of the PedsQL™ have been examined and the measure is considered to be a 
leading measure of paediatric HRQoL (Schmitt, Paterno, & Huang, 2010).  
The PedsQL™ Generic Core Scales, Disease-Specific Modules and foreign-language 
translations are all copyrighted. Conditions and license fees for use of the PedsQL™ differ by 
data user, study type and project funding. The PedsQL™ was adapted and reproduced for use 
in the LSAC following permission from the author, Dr. James Varni and publisher, MAPI 
Research Trust.  A full copy of the measure has not been provided in this thesis for copyright 
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reasons.  In the LSAC, the PedsQL™ is completed by P1 as part of the leave-behind 
questionnaire in Wave 3 and as part of the CASI in Waves 4 and 5.  The measure is scored 
using a 5 point Likert scale (with response options 1 = never a problem; 2 = almost never a 
problem; 3 = sometimes a problem; 4 = often a problem; 5 = almost always a problem). 
There is also an additional ‘not sure’ response option in the LSAC.  To calculate subscale 
scores, the mean was computed as the sum of the items divided by the number of items 
answered.  Subscale scores were only calculated if fewer than 50% of items were missing.  
Subscale means were then recoded so that 1=100, 2=75, 3=50, 4=25, and 5=0, so that higher 
scores reflect better HRQoL.   
Because the PedsQL™ has been shown to have lower internal consistency for 
preschool aged children (Varni et al., 2001), internal consistency for each of the scales for the 
current study was examined using Cronbach’s alpha (see Chapter 4).  Further, the underlying 
factor structure at Wave 3 was examined using exploratory and confirmatory factor analysis.  
The school functioning subscale of the PedsQL™ was excluded from cross-sectional 
regression analyses in this thesis due to concerns about the validity of the adapted LSAC 
scale at Wave 3, as follows.  The original 2-4 year old version of the PedsQL™ includes the 
following preamble “please complete this section if your child attends school or daycare”.  
Further individual items refer to school/daycare.  An example of an item from the original 
scale is “missing school/daycare because of not feeling well”. In the adapted LSAC school 
functioning scale there is no preamble or any mention of school/daycare within the items.  An 
example of an item from the adapted LSAC scale is “missing days because of not feeling 
well”.  Given the age of study children (4-5 years), many are not in school but rather other 
forms of early childhood education or daycare.  Additionally, there is considerable variability 
in main education program type at this age. It cannot be ascertained how parents would have 
interpreted these items in a self-complete questionnaire with all references to school/daycare 
omitted.  What activity children are missing is open to interpretation, and hence it is unclear 
what exactly is being measured by the scale. While this variable was not utilised in regression 
analyses, it was still included in initial descriptive analyses as well as longitudinal analyses 
once children had commenced school. 
 
 
 
 
 
 
 
 
 
112 
 
Independent variables. 
This section will provide detail of socio-demographic and speech/language variables 
of the B cohort from Waves 3, 4 and 5 which were included in initial descriptive analyses.  
Where variables were also included in analyses involving hypothesis testing, they will be 
discussed in the subsequent corresponding section.  Relevant socio-demographic variables 
utilised in descriptive analyses only included: 
 P1 spoke a LOTE.  The question is: Does Parent 1 speak a language other than 
English at home? (If more than one, record main language). 
 Family type, which reflects the number and type of resident parent/guardians, 
including biological, step, or other parent/guardians.  This information is derived 
based on the following variables: (1) study child has biological mother in the 
home (yes/no); (2) study child has biological father in the home (yes/no); (3) 
study child has an adopted mother in the home (yes/no); (4) study child has an 
adopted father in the home (yes/no); (5) study child has step-mother in the home 
(yes/no); (6) study child has step-father in the home (yes/no); (7) study child has 
foster mother in the home (yes/no); and (8) study child has foster father in the 
home (yes/no). 
 Work status for both P1 and P2.  This information is derived based on the 
following variables: (1) P1 employed by Labour Force Survey definition 
(employed = working for one hour or more per week/unemployed = looking for 
work and ready to start a job/not in labour force = no job and not looking to get 
one); and (2) P2 employed by Labour Force Survey definition 
(employed/unemployed/not in labour force).   
 Educational status of mother (female parent/guardian) and father (male 
parent/guardian), consists of two separate dichotomous variables concerning 
whether or not mother and/or father completed Year 12.  This information is 
derived from two variables concerning the highest level of schooling completed 
for the study child’s mother and father.  Response options for these original 
variables are Year 12 or equivalent; Year 11 or equivalent; Year 10 or equivalent; 
Year 9 or equivalent; Year 8 or below; never attended school; still at school. 
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Variables included in subsequent analyses involving hypothesis testing. 
Variables were included to reflect the DSC model (refer to Chapter 1 Introduction) 
which guided the project methodology.  Child characteristics included details of functional 
abilities e.g., single item teacher/child care worker ratings of gross and fine motor skills 
(measured only at Wave 3).  Other child factors related to personal traits such as gender, ATSI 
origin and child health (measured using a single item from the Short-Form Health Survey-6) 
(Ware, Nelson, Sherbourne & Stewart, 1992).  Additional child characteristics included use of 
speech therapy services in the last 12 months (scored yes/no) and the SDQ peer problems scale 
(Goodman, 1997).  Finally, stress processing was measured using the Short Temperament Scale 
for Children (STSC) reactivity/inflexibility scale (Sanson, Smart, Prior, Oberkaid & Pedlow, 
1994). 
Family characteristics included a psychosocial stressor (maternal depression), measured 
using the Kessler K6 screening scale (Kessler et al., 2003). Numerous social-ecological factors 
were examined in the study, comprising variables on household composition such as number of 
resident parents/guardians and older siblings in the home.  Relationship related variables 
included family cohesion, sourced from the Child of the New Century (Millennium Cohort 
Study) (Smith & Joshi, 2002) and parental warmth, measured using a modified sub-scale from 
the Child Rearing Questionnaire (Paterson & Sanson, 1999).  Additional family variables 
examined financial hardship and P1 work status.  P1 work status was originally coded (1) 
employed full-time (over 30 hours a week), (2) employed part-time (or unknown hours), (3) 
employed, but on maternity leave, (4) unemployed and looking for work, or (5) not in the labour 
force.  This variable was recoded as follows (0) employed full-time (over 35 hours a week), (1) 
employed part-time (or unknown hours) or (2) other (unemployed and looking for work/not in 
the labour force/employed, but on maternity leave).  Whether or not the study child was 
regularly spoken to in a LOTE was a further explanatory variable, as was access to social 
support, a single item measure taken from the Australian Life Course Survey (1996).  A final 
family related variable concerned P1 health, measured using a single item from the Short-Form 
Health Survey-6 (Ware et al., 1992).  Refer to Appendix D for an outline of the psychometric 
properties of measures/scales used in the study. 
 Measurement of SaLD. 
In identifying children with SaLD, numerous LSAC variables measuring speech and 
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language development in the B cohort at 4-5, 6-7 and 8-9 years (Waves 3, 4 and 5) were 
considered as potential indicator variables.  These variables included: 
1. Adapted Parents’ Evaluations of Developmental Status (PEDS) 
 a. PEDS parental expressive language/speech concern 
 b. PEDS parental receptive language concern 
 c. additional language/speech concern question: specific area(s) of difficulty 
2. Adapted Peabody Picture Vocabulary Test-III (PPVT) score 
3. Parent report of study child having used speech therapy services 
4. Parent report of study child being late in starting to talk 
Of the available speech and language measures, variables 1 (a) and (b), 2 and 3 have 
previously been used in LSAC studies (e.g., Harrison, McLeod, Berthelsen, & Walker, 2009; 
Harrison & McLeod, 2010; McLeod & Harrison, 2009) to identify children with SaLD.  All 
available measures of speech and language development at 4-5, 6-7 and 8-9 years are discussed 
in further detail below. 
Parents’ Evaluation of Developmental Status.  
Parents’ Evaluation of Developmental Status (PEDS) (Glascoe, 1998) was used to 
identify children with potential SaLD.  The PEDS is a parent completed screening and 
surveillance tool which provides information on parents' perceptions of their children's 
development.  It is used with parents of infants and children aged birth to eight years.  The 
PEDS is a ten item questionnaire that takes approximately two minutes to administer and 
score if conducted as an interview (as in the LSAC). The PEDS identifies children as being at 
low, moderate or high risk for various developmental difficulties, including behavioural, 
communication and mental health problems.  The instrument includes items relating to 
behaviour, communication, social-emotional well-being, cognition, fine and gross motor 
skills, self-help skills and school skills (Glascoe, 1998).   
The PEDS has been found to have high sensitivity, identifying 74% to 79% of 
children with developmental difficulties (Glascoe, 2003).  Similarly it has high specificity, 
identifying 70% to 80% of children without developmental difficulties as typically 
developing (Glascoe, 2003). The measure has established validity and reliability for 
screening children for developmental difficulties, as well as meeting screening standards for 
test accuracy and standardisation with diverse populations (Hamilton, 2006).  It has a high 
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internal consistency, test-retest reliability and inter-rater reliability for the categorisation of 
parental concerns (values between 0.92-0.99) (Glascoe, Macias & Wegner, 2006). 
Of relevance to the present study are the two PEDS items about communication, 
including one question on expressive speech and language concerns (‘do you have any 
concerns about how your child talks and makes speech sounds?’) and one question on 
receptive language concerns (‘do you have any concerns about how your child understands 
what you say to him/her?’).  Parents rate each item using the following response options: 
‘yes’, ‘a little’, ‘no’ or ‘don’t know’.  For the LSAC, a further question (following on from, 
but separate to the PEDS) was asked of parents who answered ‘yes’ or ’a little’ to at least one 
of these preceding items.  This question was worded as follows ‘You said that you were 
concerned about child’s speech or understanding.  In which area(s) does child have 
difficulties?’  Parents were asked to identify as many specific areas of concern as were 
applicable: reluctant to speak; speech not clear to the family; speech not clear to others; 
difficulty finding words; difficulty putting words together; doesn’t understand you when you 
speak; doesn’t understand others when they speak; voice sounds unusual; stutters, stammers 
or lisps; other; don’t know.  The first two PEDS items were used as individual variables – the 
scale was not used in its entirety for the present study. The PEDS was measured at Wave 3 
and 4 in the LSAC.   
Adapted Peabody Picture Vocabulary Test-III (PPVT). 
The PPVT (Dunn & Dunn, 1997) measures a child’s knowledge of the meaning of 
spoken words (i.e. his or her receptive vocabulary) for Standard American English.  Refer to 
Appendices B and C for PPVT items at Waves 3 and 4 (items for Wave 5 are not available).  The 
interviewer reads a word to the child, and the child points to (or says the number of) the picture 
that best represents the meaning of the word.  The PPVT-III provides standard scores with a 
mean of 100 and standard deviation of 15; scores between 85 and 115 are considered average 
(Dunn & Dunn, 1997).  The PPVT-III has sound psychometric properties in relation to content 
validity, criterion/concurrent validity, internal consistency and test-retest reliability (Dunn & 
Dunn, 1997). 
A short, 40 item version of this test, modified for the Australian context, was developed 
for the LSAC (Australian Council for Educational Research, 2000).  In the LSAC, the adapted 
PPVT is administered when study children are aged 4-5, 6-7 and 8-9 years of age (Waves 3-5), 
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and while some items are retained across ages, other items vary depending on the child’s age.  
Scores are created using Rasch modelling to ensure that changes in scores reflect actual 
fluctuations in ability over time.  This is achieved through the creation of a single continuous 
scale based on measurements at the three data waves at which the adapted PPVT is 
administered.  Examination of the psychometric properties of the adapted PPVT demonstrated 
acceptable content validity, concurrent validity, construct validity and person separation 
reliability (Australian Council for Educational Research, 2000).   
 Parent report of study child having used speech-language pathology services. 
As part of the Wave 3, 4 and 5 leave-behind questionnaires, P1 was asked to report on 
use of community services (including therapy) for their children. The item is ‘In the past 12 
months, have you used (speech therapy) services for your child?’  
 Parent report of study child being late in starting to talk. 
Also in the Wave 3 leave-behind questionnaire, P1 were asked to report whether or 
not they thought the study child was late in starting to talk. The item is ‘Do you think your 
child was late in starting to talk?’ 
Indicator variables for SaLD which were used in the current study. 
The current study relied only the the two main PEDS variables (parental expressive 
language/speech concerns and receptive language concerns) and adapted PPVT score to 
measure SaLD.  To identify children with SaLD using these three variables, the following 
classifying rules were applied.   
1. Adapted PEDS 
a. PEDS expressive language/speech concern: combine ‘yes’ and ‘a little’ to identify 
children with SaLD. 
b. PEDS receptive language concern: combine ‘yes’ and ‘a little’ to identify children 
with SaLD. 
2. Adapted PPVT: age adjusted scores below the 15th percentile identified children with 
SaLD.   
These rules are in keeping with use of these speech and language measures to identify 
children with SaLD in previous LSAC studies (e.g., Harrison et al., 2009; Harrison & McLeod, 
2010; McLeod & Harrison, 2009; Taylor, Maguire & Zubrick, 2011).  Regression analyses 
run for the B cohort (at Wave 3) included a derived categorical based on the above three 
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SaLD variables as an explanatory variable.  This variable was coded 0 No SaLD; 1 Only 
PEDS (PEDS expressive language/speech concern and/or PEDS receptive language concern); 2 
Only PPVT (PPVT scores below the 15th percentile) or PEDS and PPVT.  For the longitudinal 
study component the three variables were included in models as separate explanatory variables. 
Indicator variables for SaLD not used in the current study. 
Three of the available speech and language measures were not employed to identify 
children with SaLD in this study.  Two of these variables have also been excluded from previous 
LSAC studies of children with SaLD.  The first variable not included in the study was the 
additional PEDS item in which parents were asked to identify specific areas.  Consistent with 
previous LSAC studies (e.g., Harrison et al., 2009; Harrison & McLeod, 2010; McLeod & 
Harrison, 2009), this supplementary question was not employed to identify children with SaLD 
in this study.  The exclusion of this item from previous studies was likely due to the fact that it is 
an additional item included only in the adapted LSAC version of the PEDS, and many parents 
answered ‘other’ or ‘don’t know’ in response to this question.   
The second speech and language variable which was not employed in this study or 
previous LSAC studies, was the variable concerning parent report of late talking.  The omission 
of this variable from earlier research was likely due to the fact that children who are late in 
starting to talk may not have persistent SaLD at 4-5, 6-7 and 8-9 years of age (Law et al., 2000).  
Further, the reliability of parent’s retrospective reports of child development is questionable 
(Dale, Bates, Reznick & Morisset, 1989).   
Despite its use in previous LSAC studies, the variable on parent/teacher report of speech 
therapy use was not employed to identify children with SaLD in the present study.  This decision 
was based on concerns regarding the appropriateness of using this variable to indicate SaLD.  It 
was felt that this variable may over-estimate the prevalence of SaLD for two reasons.  First, 
having accessed speech therapy services does not necessarily mean that a child has SaLD e.g. a 
child may visit a SLP for a one-off assessment which reveals speech and language development 
within normal limits.  Second, a child may have accessed SLP services within the last 12 
months, and this intervention may have resulted in the resolution of SaLD, so that at the time of 
interview/assessment the child may no longer have SaLD.  Conversely, there were also concerns 
that use of this variable may result in under-identification of children with SaLD given that a 
child may have SaLD but parents may have sought advice from professionals other than an SLP 
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and/or may have required but been unable to access SLP services within the last 12 months.  
Data management, preparation and screening. 
Applications for use of Wave 1-3, Wave 1-4 and Wave 1-5 LSAC data sets were 
completed and approved by AIFS and DSS.  Access to the data set was obtained through the 
organisational license held by The University of Queensland.  Data sets were available as 
SPSS, SAS and Stata files, however, only the STATA data sets were used for this project.  A 
data management plan was devised and has been included in Appendix E.  
Analyses were executed using STATA SE version 13 with the aim of testing study 
hypotheses. In using the LSAC data, there was a need to ensure quality of data and to modify 
it to run specific analyses related to the project.  Therefore, preparation of the data set was the 
initial data analytic task. Preparation involved recoding of selected variables, and the creation 
of derived variables required for the relevant analyses to be undertaken.  Prior to the 
commencement of longitudinal analyses, each data wave was stacked in Stata and merged 
into a longitudinal dataset using the individual identifier (the hic id number) as the master ID.  
Key variables used for statistical analyses were also checked to ensure that relevant 
assumptions were met. The next portion of this chapter on data analysis outlines specific 
details of variable derivation and coding. Refer to Appendix F for a list of syntax for the 
above processes.  Analysis of missing data was undertaken, including the extent and nature of 
missing data.  Subsequently, potential strategies for dealing with missing data were then 
considered. 
Ethical considerations. 
Ethical considerations pertaining to secondary data analysis were examined before 
any analyses were undertaken.  Because the current study involved analysis of existing data 
for which ethical approval was obtained, there was no requirement for approval from a 
relevant ethical review committee.  The use of existing data sets is considered exempt from 
ethical review as outlined by the National Statement on Ethical Conduct in Human Research 
in Section 5.1.22 (National Health and Medical Research Council, Australian Research 
Council & Australian Vice-Chancellors’ Committee, 2007, p.79): 
“Institutions may choose to exempt from ethical review research that (a) is  
negligible risk research (as defined in paragraph 2.1.7 – no foreseeable risk of harm or 
discomfort and any foreseeable risk is no more than inconvenience); and (b) involves 
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the issue of existing collections of data or record that contain only non-identifiable 
data about human beings.” 
As the current study contained only confidentialised data, with no identifying details 
of participants, it clearly falls within this category. 
 
3.4 Secondary Data Analyses 
Secondary analysis refers to the examination of data which has previously been 
collected by researchers for a specific purpose which is subsequently interrogated by others 
to answer different questions (Hofferth, 2005).  This approach is gaining popularity in health 
research as it affords access to large, representative samples (Hofferth, 2005).  Use of 
secondary data is a cost effective way of conducting research as expenses associated with 
recruiting participants and collecting data is circumvented (Hofferth, 2005).  Secondary data 
analysis is well suited to examination of explanatory research questions, where findings can 
then provide the rationale for subsequent more expensive research (Castle, 2003).  Aside 
from cost effectiveness, secondary data analysis enables researchers to examine cross-
sectional and potentially also longitudinal data over a relatively short timeframe (Hofferth, 
2005).  
While there are numerous advantages to conducting research based on secondary data 
analysis, there are also disadvantages inherent to this approach (Castle, 2003).  These 
drawbacks primarily relate to lack of control the researcher has over aspects of the research 
process, including determining the target population and study sample, study design, 
measurement instruments and data collection methods (Mainous & Hueston, 1997).  This 
lack of control may mean that there is a discrepancy between the research questions and the 
appropriateness of the data set available to answer these questions (Hofferth, 2005).  
Concepts of interest may not be measured directly or fully, introducing measurement error 
(Hofferth, 2005).  Further, data may not be available in a form that is best suited to the 
research question, and because the data has already been collected, it may be obsolete by the 
time analyses have been conducted (Castle, 2003). Therefore, researchers must select the 
most suitable data base to answer their research question(s).   
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3.5 Variable Derivation, Coding and Naming Conventions  
Given that the current research involved secondary analyses, preparation of the data 
set included recoding of selected variables, as well as creation of derived variables.  As with 
any large scale longitudinal data set, some LSAC items proved useful in their original form 
while others needed to be modified and/or combined with other items to generate new 
(‘derived’) variables more pertinent to the particular research questions being addressed 
(McCaul & Appelbaum, 1991). Some derived variables were generated by AIFS and included 
in the data provided to users.  
Variables derived for the cross-sectional and longitudinal study components in this 
thesis were primarily created by converting categorical variables to dichotomous variables for 
subsequent use in multivariable models.  When a researcher includes a non-ordinal 
categorical variable with more than two response options in a multivariable model, 
alternative coding systems may be employed to enhance interpretability of coefficients 
(Salkind, 2010). Coding options include converting the categorical variable into numerous 
separate, dichotomous variables (with one fewer variable than there are categories), termed 
dummy or indicator coding (Quinn & Keough, 2002). Alternatively, recoding can be 
performed through dichocotomisation, where  the variable is divided into two groups at the 
sample median (termed the “median split"), at another point according to its distribution (e.g., 
percentiles, standard deviations) or at a theoretical cut point (MacCallum, Zhang, Preacher & 
Rucker, 2002).  Keeping with convention, dichotomous variables in this study were coded as 
1 for the presence of a characteristic of interest and 0 for its absence (Quinn & Keough, 
2002). 
   Variable derivation was used with variables in the current study for the following 
purposes (refer to Appendix F of this thesis for all syntax used for deriving new variables): 
1. To create subpopulations of interest.  For example, adapted PPVT scores were 
dichotomised using clinically significant cut points above and below the 15th percentile to 
create groups of children without and with receptive naming difficulties (Taylor et al., 2011). 
2. Where recoding provided more meaningful information for the research 
question(s).  For example, the ‘Aboriginal’, ‘Torres Strait Islander’, and ‘both’ response 
options from the original categorical variable were combined to produce a no/yes indigenous 
status variable. 
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3. Categories of categorical variables being combined where the original distribution 
of variables was highly skewed e.g., study child global health measure.  Most young children 
typically experience very good health.  Hence for this research we assumed that if parents 
rated their child’s health as only ‘good’ this was in the lower end of what is typical, resulting 
in a dichotomous derived variable coded excellent or very good; or good, fair or poor. 
4. Age effects were observed for the adapted PPVT, so at each wave an age adjusted 
score was derived as per the process outlined in Sanson, Misson and the Outcome Index 
Working Group (2005). This score was calculated by grouping participants into five age 
bands and then within each age band children’s scores were dichotomised using a set cut 
point at the 15th percentile. 
5. Regression analyses run for the B cohort (at Wave 3) included a derived categorical 
based on the three SaLD variables as an explanatory variable.  This variable was coded no 
SaLD; only PEDS (PEDS parental expressive language/speech concern and/or PEDS 
receptive language concern); only PPVT (PPVT scores below the 15th percentile) or PEDS 
and PPVT.   
6.  To capture change over time for the longitudinal study component.  For example, 
P1 work status changed over time for some participants and hence a variable was derived 
which captured information on P1 labour force status at both Wave 3 and 4.  Response 
options for this variable were employed part time one wave, not in the labour force other 
wave; employed both waves and full time for at least one; employed part time both waves; 
employed full time one wave, not in the labour force other wave; and other. 
Variable naming conventions. 
Clear and consistent conventions were applied to variable naming in the LSAC data 
set, facilitating variable identification and matching within the vast amount of data collected.  
Likewise, naming of variables derived for the current study was also carefully considered.  
Variables that were created through dichotomisation were termed variablenamedicot to 
indicate from which LSAC variable the new variable had been obtained.  Similarly, other 
derived variables which were recoded from a single LSAC variable were named 
variablenamederiv.  Last, variables measuring change across Waves 3 and 4 had names 
starting with the letters cd which were age cohort markers indicating that the variable captured 
information from both Wave 3 (‘c’) and Wave 4 (‘d’). For example, the P1 work status variable 
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was coded cdaworkderiv to indicate that the variable was derived from caworkderiv and 
daworkderiv.   
 
3.6 Missing Data Analysis  
As is typically the case with data from longitudinal cohort studies, several LSAC 
variables used in analyses included considerable amounts of missing data.  The amount of 
‘missingness’ for particular variables was related to the measurement instrument from which 
they were taken.  A table listing the attributes of each variable, including missing values was 
included in Table 3.5.  Further detail on the number of missing cases is provided in the 
subsequent section (3.7 Sample Selection). 
Wave 3. 
At Wave 3 most variables used in the current study were from the P1 face-to-face 
interview questionnaire, which contained almost no missing data (less than one percent for 
most variables and less than four percent for all variables).  Several variables were taken from 
the P1 Leave Behind questionnaire, which was left with P1 to complete and return following 
the face-to-face interview. For this survey instrument, 12.7% of questionnaires were not 
completed/returned.  Therefore, variables taken from the P1 Leave Behind questionnaire had 
a minimum of 12.7% missing data, excluding non-response to items in returned 
questionnaires.  Further, 23.2% of P1 Leave Behind questionnaires contained some level of 
missing data.  Consequently, variables and measures taken from this survey instrument 
(maternal depression, social support, P1 global health measure, SDQ peer problems scale, 
and the STSC reactivity/inflexibility scale) contained 12-25% missing data.   
The outcome variable (HRQoL, measured by the PedsQL™) was also included in the 
P1 Leave Behind questionnaire.  While 4,386 children remained in the B cohort at Wave 3, 
only 3,804 (86.7%) had complete HRQoL data.  For 99% of cases, PedsQL™ subscale mean 
scores were missing because the entire questionnaire booklet was not completed/returned.  
However, some subscale mean scores were missing because of non-response for particular 
items only, with the result that subscale means were missing for 16-19% of participants 
across the various PedsQL™ subscales.  Consistent with LSAC scoring conventions, 
PedsQL™ subscales had to contain sufficient data for the calculation of subscale mean scores 
for inclusion in analyses.  Details of PedsQL scoring are included in Table 3.5.   
 
 
 
 
 
 
 
123 
 
The Developmental Competencies Scale gross and fine motor skills items were taken 
from the teacher self-complete questionnaire, for which 17.5% of questionnaires were not 
completed/returned.  Further, some returned questionnaires did not contain completed 
Developmental Competencies Scales, with the result that the two motor skills items had a 
total of 23% missing data.   
Waves 4 and 5. 
In Waves 4 and 5, questions from the P1 self-complete questionnaire were included in 
the CASI which resulted in response rates of approximately 99% and 98% respectively. Most 
variables for the longitudinal study component were taken from the CASI.  Missing data for 
all variables (across measurement instruments) at Wave 4 was one percent or less and at 
Wave 5 this figure was less than two percent.  Hence the change in data collection methods 
largely addressed missing data issues present at Wave 3.   
Strategies for dealing with missing data. 
Experts have not reached a consensus regarding the percentage of missing data that 
becomes problematic, with proposed cut-off points ranging from five to twenty percent 
(Schlomer, Bauman & Card, 2010).  Given this lack of agreement, it has been suggested that 
the amount of ‘missingness’ alone is insufficient to inform decisions regarding whether or not 
to ignore missing data.  Schlomer and colleagues (2010) suggested two key considerations to 
determine whether a certain amount of ‘missingness’ is problematic. The first is whether or 
not having deleted missing cases, the resultant data set still has sufficient cases (i.e. statistical 
power) to measure the strength of relationships between the variables/groups of interest with 
reasonable confidence.  The second consideration is the nature of ‘missingness’, whether that 
be missing completely at random (MCAR), missing at random (MAR) or not missing at 
random (NMAR). This pattern indicates the potential biasing impact of missing values on the 
data.    
 In order to ascertain the most appropriate response to the issue of missing data, 
analyses were conducted to examine the nature of missing values, whether it was MCAR, 
MAR or NMAR.  Data which are MCAR or MAR is ignorable, whereas NMAR is 
nonignorable (Normand, 2008).  Initially, Wave 3 missing data were examined for the two 
questionnaires with sizeable missing data: (1) the P1 Leave Behind questionnaire and (2) the 
teacher self-complete questionnaire.  Within the P1 Leave Behind questionnaire patterns of 
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missing values were examined for the social support variable as this variable contained the 
highest number of missing values of the variables from this survey instrument included in the 
current study. Within the teacher self-complete questionnaire patterns of missing values were 
examined for the Developmental Competencies Scale gross and fine motor items as these 
were the only variables from this survey instrument included in the current study.  
 At the survey instrument level, logistic regression analyses of socio-demographic 
characteristics of respondents and non-respondents revealed that these two groups differed in 
many respects.  Amongst respondents to the P1 Leave Behind questionnaire, the following 
groups were underrepresented:  
 older children; 
 children from an ATSI background; 
 only children; 
 children whose parents did not complete school; 
 children whose P1 spoke a LOTE at home; 
 children from a single parent household; and 
 children from families with a low socioeconomic position.   
Similarly, for the teacher self-complete questionnaire, the following groups were 
underrepresented amongst respondents: 
 children from an ATSI background; 
 only children; 
 children whose parents did not complete school; 
 children whose P1 spoke a LOTE at home; 
 children from families with poor family cohesion 
 children from a single parent household; and 
 children from families with a low socioeconomic position.   
 These findings supported the notion that data was NMAR in both the P1 leave behind 
and teacher self-complete questionnaires. 
 Following these analyses, missing data for the outcome variable (PedsQL™) at Wave 
3 was also examined.  Logistic regression analyses included socio-demographic variables, as 
well as speech/language, child and family variables to be included in subsequent regression 
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models.  PedsQL™ subscales were examined separately as each was likely to have a different 
set of predictor variables in subsequent regression analyses.  Results revealed that 
respondents and non-respondents again differed in many respects.  Variables associated with 
response/non-response were similar across the four PedsQL™ subscales, with the following 
groups being underrepresented in participants across all subscales: 
 older children; 
 children who were regularly being spoken to in a LOTE; 
 children from families with poor family cohesion; 
 children from a single parent household;  
 children whose P1 was employed full time; and 
 children with lower PPVT scores. 
 A few key variables, namely (1) child age, (2) single parent household status, (3) 
children regularly being spoken to in a LOTE and (4) PPVT score differed most significantly 
across the respondent/non-respondent groups for all PedsQL™ subscales. 
 Missing data at Waves 4 and 5 was negligible (two percent or less).  Little’s MCAR 
test was used to examine patterns of missing values across all variables used in the 
longitudinal analyses (from Wave 3, 4 and/or 5).  Results of this test indicated that data used 
for the longitudinal study component was MCAR.   
 Given the finding that missing data at Wave 3 (the wave with sizeable missing data) 
were NMAR, potential approaches to analysis included (1) undertaking multiple imputation 
to ‘replace’ missing data with plausible values, (2) developing additional weights to 
compensate for non-response, and/or (3) running analyses with the original data excluding 
missing cases (and highlighting this approach as a limitation of the study).  Further discussion 
of these options is provided below.   
 Multiple imputation. 
 Multiple imputation is a type of data imputation technique that allows researchers to 
‘replace’ missing data with feasible values in order to utilise cases that would otherwise be 
dropped from analyses (Schlomer et al., 2010).  Rather than inserting missing values to create 
a single dataset, numerous data sets containing different imputed values are created. 
Subsequent statistical analyses draw on each of the imputed datasets and a composite result is 
produced. Multiple imputation is one of the best forms of imputation, with the chief 
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advantage of multiple over single imputation being that the resulting estimates, confidence 
intervals and standard errors account for uncertainty introduced by the use of imputed values 
(Schlomer et al., 2010).  As Wave 3 LSAC data appeared to be NMAR, multiple imputation 
was not considered to be a potential approach to non-response at this data collection wave 
given that multiple imputation assumes MAR or MCAR data (Buhi, Goodson & Neilands, 
2008). When data are NMAR, multiple imputation can no longer offer unbiased estimates 
and hence is impractical (Buhi, Goodson & Neilands, 2008). 
 Weighting. 
 LSAC data users are provided with both population and sample weights to be applied 
to data during survey analyses, providing some degree of correction for sampling and non-
response bias (i.e. non-response for a particular data collection wave).  In the current study, 
when examining prevalence estimates data were weighted, whereas, when assessing 
relationships data were unweighted. Only one weight per case can be used during analyses.  
Therefore, the creation of additional weights to compensate for non-response for a specific 
survey instrument or variable poses difficulties regarding how these additional weights can be 
applied when analyses are already utilising population or sample weights.  Further, 
appropriate weights would differ across and even within survey instruments as questionnaires 
and individual variables have distinct non-response patterns (Mission & Sipthorp, 2007).  In 
order to weight for different factors, multiple weights compensating for non-response for 
individual variables included in the particular analysis would be needed.  These weights 
could be combined with the original LSAC population/sample weight to create a composite 
weight which could then be applied.   
 Rather than devise weights for different factors, another possibility would be to 
simply apply additional weights during univariate analyses to adjust for non-response to a 
single variable.  However, as descriptive analyses did not constitute the main objective of the 
study (i.e. to explore relationships between speech/language, child and family factors and 
HRQoL), the extra complexity of calculating instrument weights was not considered 
worthwhile.  It is important that the limitations of weighting be understood so that such a 
trade-off can be assessed (Mission & Sipthorp, 2007).  As most of the variables which would 
be used to derive instrument weights were to be included in the multivariable models, there 
was little justification for applying an instrument weight for these analyses (Winship & 
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Radbill, 1994).  The inclusion of these variables in multivariable analyses means these factors 
will have already been adjusted for in the models.   
Finally, it is worth noting that while weighting does provide some correction for non-
response bias, some reasons for non-response will remain hidden from any potential for 
correction.  An issue in addressing non-response in the LSAC is that an important source of 
bias comes from families that were selected for the study but did not participate, either due to 
difficulties making contact or refusal to participate (Mission & Sipthorp, 2007).  Even with 
access to relevant ABS (Census) data, there are limitations in what can be known about 
people who did not participate in the study and how their participation (or lack of 
participation) might affect estimates produced by the study (Mission & Sipthorp, 2007).  
Examination of initial non-response by AIFS was confined to variables included in both the 
LSAC and Census, with the implication that variables contributing to non-response that did 
not meet these criteria could not be adjusted for (Mission & Sipthorp, 2007).  The preceding 
discussion has illustrated that any weighted dataset would not be free of all non-response 
biases, hence it did not seem warranted to further develop complex weights.  
 Following considerable deliberation of the above factors, neither development of 
weights nor the use of multiple imputation were utilised in this study to help compensate for 
survey instrument non-response at Wave 3. Instead, analyses were run with the original data 
excluding missing cases (complete case analysis or listwise deletion).  This approach can 
have fairly minimal bias when the variables related to non-response characteristics are 
included in multivariate model(s) as covariates (Graham & Donaldson 1993), as was the case 
in the present study.  The fact that missing data were substantial in size for some variables at 
Wave 3, MNAR, and unadjusted in analyses is an unavoidable limitation of the cross-
sectional study component. 
 
3.7 Sample Selection 
Analyses undertaken in the current study included cases with complete data for the 
variable(s) of interest. A summary of sample selection (including both cross-sectional and 
longitudinal study components) follows and is then presented diagrammatically in Figure 3.3. 
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Cross-sectional study component. 
 Variables included in descriptive analyses of children and families’ demographic 
details and profiling of children’s’ speech and language development were primarily drawn 
from the P1 face-to-face interview questionnaire, hence these analyses contained little 
missing data. Conversely, the considerable missing data from the P1 Leave Behind 
questionnaire reduced the sample size for descriptive, bivariate and multivariable analyses of 
HRQoL data. For multivariable HRQoL analyses, inspection of responses revealed that up to 
1,040 cases (23.7%) had insufficient data for child and family variables (including HRQoL) 
from the P1 Leave Behind questionnaire.  Further, 1,089 children (24.8%) had missing data 
for the Developmental Competencies Scale gross and fine motor items; most of these 
children also had missing data on the P1 Leave Behind questionnaire.  All cases with missing 
data in at least one of the variables were dropped from the sample (casewise deletion).  
Consequently, between 2,508 and 3,157 children (57-72% of study children at Wave 3) were 
included in the regression models for the four HRQoL domains.     
 Longitudinal study component. 
 At Waves 4 and 5, descriptive analysis of children and families’ sociodemographic 
data and children’s’ speech and language development contained negligible missing data 
(fewer than two percent on any variable and less than one percent on most variables).  
Univariate analyses of HRQoL at Wave 4 included at least 4,196 children (98.9% of the 4,241 
cases) that had complete HRQoL data (numbers differed across HRQoL domains) and at 
Wave 5 there were at least 3,998 children (97.9% of the 4085 cases) with complete HRQoL 
data.  For the generalized linear latent and mixed models (GLLAMM), analyses were based 
on data from 4,386 at Wave 3, 4,241 children at Wave 4 and 4,085 children at Wave 5 (12,712 
total cases).  Most of the variables included in the models utilised data from Waves 3 and 4 
only, with casewise deletion reducing the cases included in the models by 4,244.  Across the 
four HRQoL domains there were final samples between 6,733 and 7,121 children for these 
analyses.  
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Figure 3.3: Sample selection 
Cross-sectional study component (Wave 3) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Key: a Variables have different amounts of missing data, hence models containing different 
variable sets differ in the number of cases with complete data.  Cases with residuals greater 
than 2.5 were excluded from the final three models, further reducing sample size. 
Cases with complete data on all 
child, family and HRQOL 
variables n=2,506 
 
 
 
Lost due to missing data n=1,180 
Range of final samples across 
three modelsa  
n=2,461 social functioning 
n=2,484 emotional functioning 
n=3,094 physical functioning 
 
 
Wave 3 B cohort available 
n=4,971 
 
 
Wave 3 B cohort responding 
n=4,386 
 
 
Lost due to non-response n=585 
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Longitudinal study component Wave 4 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Wave 5 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
Range of final samples across four 
models  
n=6,721 social functioning 
n=6,727 school functioning 
n=6,735 emotional functioning 
n=6,757 physical functioning 
 
 
 
Lost due to casewise deletion  
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3.8 Assumptions Underlying Statistical Tests 
Each of the variables were examined to ensure that assumptions for the relevant 
statistical tests were satisfied.  Table 3.6 following outlines the application of statistical tests 
in the current research.  The syntax used for executing these analyses is detailed in Appendix 
F of this thesis. 
Each outcome variable of interest was examined to ensure that assumptions for the 
relevant statistical tests were satisfied.  The syntax used for executing these analyses is 
detailed in Appendix F of this thesis. 
The t-test compares two sample means to ascertain if they differ statistically from 
each other; this is achieved by examining the difference between the group means relative to 
overall variability in the data (Lowry, 1999).  The t-test adheres to assumptions of normality 
of distribution of the variable of interest in the two groups being compared.  More 
importantly, the variances (standard deviations) of the two groups should be comparable, 
known as homoscedasticity (Salkind, 2010).   
Analysis of Variance (ANOVA) is a statistical method used to compare means for 
more than two groups by examining the differences between pairs or combinations of means 
(Cardinal & Aitken, 2013). Independence of cases is the most critical assumption to meet for 
ANOVA, with further assumptions including normality of variables and heterogeneity of 
variance (Salkind, 2010).  ANOVA was only used for cross-sectional analyses in the current 
study. 
Correlation examines the strength and direction of the linear relationship between two 
continuous variables (Cohen, 2003).  Normality is a key assumption (Bluman, 2011).  
Correlation also requires that there is a linear relationship between the variables and equal 
variance (homoscedascity) amongst variables (Quinn & Keough, 2002).  Aside from PedsQL 
scores, other categorical continuous variables used in the current study had approximately 
normal distributions. 
Multiple regression techniques examine the relationship between several predictor 
variables (typically interval, ratio or dichotomous variables) and an interval or ratio scale 
dependent variable (Cohen, 2003).  Multiple regression relies on inclusion of all pertinent 
variables in the model. Attempts were made to identify all variables that were appropriate, 
well measured and had acceptable levels of missing data for use in the current study. Other 
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key assumptions include normality of residuals (predicted minus observed values), linear 
relationships between the dependent variable and each independent variable, independent 
observations and homoscedasticity (Cohen, 2003). When conducting regression analyses, the 
Breusch-Pagan / Cook-Weisberg test for heteroscedasticity was used to examine homogeneity 
of variance. In the event of presence of heterogeneity, robust standard errors were computed 
using the robust option in Stata.  Multicollinearity is a further assumption, requiring that the 
independent variables are not too highly correlated with each other (e.g., correlation 
coefficients over .7) (Cohen, 2003).  As not all variables in the current study were continuous, 
collinearity diagnostics were also obtained in Stata to test for collinearity among all 
independent variables (continuous and categorical) included in multiple regression models. 
Mixed-effects models (also termed hierarchical, multilevel, mixed models or random-
effects models) provide a tool for the analysis of clustered or grouped data (e.g., students 
within classrooms, or repeated measurements on each participant) in longitudinal research 
where observations within the same cluster/group are correlated (Hamilton, 2008). These 
models can be used for longitudinal data analysis, where each individual may be measured on 
multiple occasions, making classical modelling techniques which assume independence of 
observations inappropriate (Hamilton, 2008). Mixed-effects models share common 
assumptions with other linear modelling tests (e.g., normality, linearity and homoscedasticity) 
(Pinheiro & Bates, 2009). Additional assumptions for longitudinal analyses are that all cases 
demonstrate the same type of growth (e.g. linear, curvilinear etc.) and that observed 
variations are related to change over time (Pinheiro & Bates, 2009).  This latter assumption 
was assessed by examining univariate mixed-effects models of PedsQL scores.  Mixed effects 
models also assume that missing data are MAR and hence patterns of missing data were 
inspected. Little’s MCAR test (Little, 1988) was also used to examine patterns of missing 
values across all variables used in the longitudinal analyses.  In the longitudinal analysis 
component of this study mixed-effects models were fitted using GLLAMM, a program that 
runs in STATA. After models were run, residuals, coefficients and corresponding p-values 
and overall model fit statistics were also inspected to inform an iterative process for model 
development and testing model assumptions.   
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Table 3.6 Application of statistical tests in the current research 
Statistical test Application Corresponding research objective 
t-test Assess bivariate associations between each dichotomous 
speech/language variable and the response variable (HRQoL).  
To compare HRQoL of children aged 4-9 years with 
SaLD to those not identified as having SaLD.   
Bivariate associations between each dichotomous child and family 
predictor variable and HRQoL. 
N/Aa  
Purpose: To provide insight into which factors were 
associated with HRQoL at the unadjusted level. 
Bivariate associations between dichotomous and continuous child and 
family predictor variables. 
N/A 
Purpose: To compare two sample means to ascertain 
if they differ statistically from each other. 
Compare characteristics of respondents and non-respondents to (1) the 
P1 Leave Behind questionnaire and (2) the teacher self-complete 
questionnaire and (3) subscales of the PedsQL™.   
N/A 
Purpose: Missing data analysis. 
ANOVA 
 
Assess bivariate associations between each categorical 
speech/language variable and HRQoL. 
To compare HRQoL of children aged 4-9 years with 
SaLD to those not identified as having SaLD.   
Bivariate associations between each categorical child and family 
predictor variable and HRQoL. 
N/A  
Purpose: To determine which factors were associated 
with HRQoL at the unadjusted level. 
Bivariate associations between categorical and continuous child and 
family predictor variables. 
N/A 
Purpose: To compare means for more than two 
groups.  
Correlation Bivariate associations between each continuous child and family 
predictor variable and HRQoL. 
 
To compare HRQoL of children aged 4-9 years with 
SaLD to those not identified as having SaLD.   
 
 
 
 
 
 
 
134 
 
Statistical test Application Corresponding research objective(s)  
Correlation Bivariate associations between continuous child and family predictor 
variables. 
N/A 
Purpose: To understand the magnitude of 
intercorrelations between predictor variables. 
Multiple 
regression 
Examine relationships between HRQoL and SaLD, adjusting for 
family characteristics and child specific factors. 
N/A 
Purpose:  To screen variables for cross-sectional 
multivariable modelling.    
Mixed-effects 
models 
Bivariate associations between speech/language, child and family 
factors and HRQoL over time. 
N/A 
Purpose: To screen variables for longitudinal 
multivariable modelling.   
Examine adjusted relationships between SaLD measures and HRQoL 
over time while accounting for significant child and family variables.   
To examine relationships between HRQoL 
trajectories, SaLD, child-specific factors and family 
characteristics. 
Key: a. NA = Not applicable (statistical analysis not directly related to a research objective). 
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Normality assumption for continuous dependent variables.  
Examination of the shape of each continuous variable’s distribution was carried out 
both graphically and statistically.  The primary focus was on examining distribution of the 
outcome variable (four PedsQLTM subscale mean scores) as well as regression residuals.  
Graphical methods used to judge normality included: 
 Histograms, which depict the relative count of different values of the variable.  The 
normal distribution takes the shape of a symmetric ‘bell-shaped’ curve where the 
highest frequency of values occurs in the center of the curve and there is decreasing 
frequency for values away from the center (Pallant, 2007).   
 Kernel density plots, which are akin to histograms, however the output is a continuous 
plot rather than a discontinuous plot with discrete intervals (bins) (Sheskin, 2004). 
 Quantile-quantile (Q-Q) plots, which depict the values of a given variable against a 
normal distribution (Khattree & Naik, 1999). Normality can be assumed if the 
variable follows the 45 degree standard normal line (Khattree & Naik, 1999).   
 Probability-probability (P-P) plots, which graph the expected cumulative probability 
against the observed cumulative probability (Boslaugh & Watters, 2008). 
 Boxplots, which graph five values: the minimum, 25th percentile, median, 75th 
percentile and the maximum, thus providing information on the spread and skewness 
of data, and helping with detection of outlying values (Bluman, 2011).   
 Stem-and-leaf plots, which both sort and graph data, serving the dual function of 
displaying actual data values while also graphing the shape of the distribution 
(Boslaugh & Watters, 2008).  These plots also assist with the identification of outliers.   
 Inspection of regression residuals was undertaken using scatterplots of studentised 
residuals (the residual divided by its estimated standard deviation) (Quinn & Keough, 
2002).  Of particular interest were residuals above two or three (Salkind, 2010). 
Visual appraisals of distributions were used in conjunction with calculations of 
skewness (symmetry) and kurtosis (peakiness).  A skewness value of zero indicates equal 
symmetry in a distribution (Tabachnick & Fidell, 2007).  A kurtosis value greater than three 
reflects a sharper than normal distribution with more values close to the mean, while a value 
less than three reflects a flatter than normal distribution (Tabachnick & Fidell, 2007). 
The Shapiro-Francia W test (Sheskin, 2004) was used to assess normality of 
 
 
 
 
 
 
 
136 
 
continuous dependent variables and residuals in this study.  The null hypothesis for this test is 
that the variable/residual has normal distribution.  Therefore, if the p-value for the statistic is 
more than the predetermined cut-off (usually 0.05), the null hypothesis cannot be rejected and 
it can be established that the variable/residual meets the normality assumption (Sheskin, 
2004).   
Linearity of variables.  
Linearity was assessed using scatterplots, a common method of testing this 
assumption (Salkind, 2010).   When inspecting the data graphically, a straight line of points 
rather than a curved pattern indicates that the assumption of linearity has been met (Bluman, 
2011). For multivariable analyses, the approach was to plot standardised residuals against 
each predictor variable in the regression model - where plots do not produce randomly 
scattered points, there is evidence of a departure from linearity (Field & Miles, 2010).   
Homogeneity of variance for categorical variables.  
Scatterplot matrices were also used to visually inspect the homoscedasticity 
(homogeneity of variance) for pairs and sets of variables (Tabachnick & Fidell, 2007).  
Where points for each of the variables do not show equal scatter and are instead funnel-
shaped, there is evidence of a violation of this assumption (Tabachnick & Fidell, 2007).  The 
statistical test used in this study was the Breusch-Pagan / Cook-Weisberg test, a simple 
method for detecting heteroscedasticity (Hamilton, 2008). 
 
3.9 Data Analysis Techniques  
The statistical procedures used to test hypotheses of the study were implemented using 
STATA SE version 13 as well as the GLLAMM program which was downloaded and run in 
STATA. The statistical significance level was set at 5% (p≤.05).  Data analyses performed 
and documented in this chapter take one of three forms. First, some analyses were univariate, 
providing descriptions of the characteristics and distribution of individual variables (Katz & 
Katz, 2001).  Univariate analyses included statistics such as mean, standard deviation, 
confidence intervals, range of observations, numbers of valid cases (Katz & Katz, 2001).  
Second were bivariate analyses, which explored relationships (e.g., associations) between two 
variables (Bluman, 2011).  Third were multivariable analyses, which examined relationships 
amongst three or more variables (i.e. more than one predictor and/or outcome variable) 
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concurrently (Salkind, 2010).  Multivariable analyses are necessary given that outcomes of 
interest are often affected or influenced by numerous factors simultaneously.  Analyses 
undertaken took account of relevant assumptions of their statistical tests as previously 
discussed.  When interpreting analyses from the current study it is important to consider that 
while the types of analyses undertaken can identify associations between variables, they 
cannot be used to infer causation (Conrad & Serlin, 2006).  
Cross-sectional study component.  
For the cross-sectional study component, analysis of LSAC data initially involved 
descriptive analysis of all variables.  A full list of variables used in the study is available earlier 
in this chapter and in Appendix F.  Descriptive analyses of survey data were performed to 
explore the characteristics and distribution of each variable.  Variables’ weighted mean, 
standard deviation and 95% confidence interval (CI) were examined for continuous variables. 
In addition, a histogram for examining distribution was generated if the variable was 
continuous. Weighted frequencies were examined for categorical variables.  Graphics of the 
variables were also inspected, including histogram plots, kernel density plots, P-P plots and 
Q-Q plots (continuous variables only) and stem-and-leaf plots (continuous variables only). 
These analyses helped explore the characteristics of each variable, sociodemographic details 
of children and families, and provided preliminary insight into the proportion of children with 
SaLD.   
Next, HRQoL of the sample was investigated, with the various domains (physical, 
emotional, social and school functioning) being examined separately.  Internal consistency 
and underlying factor structure of the PedsQLTM was examined using Cronbach’s alpha and 
exploratory factor analysis.  Confirmatory factor analysis was subsequently performed to 
validate the factor structure.  After this, associations between each predictor and the response 
variable (HRQoL) were assessed using t-tests for dichotomous variables and ANOVA for 
categorical variables.  Correlation coefficients were calculated to examine relations between 
continuous variables.  Associations between each of the speech/language, child and family 
predictor variables and HRQoL using t-tests, ANOVA and correlation coefficients provided 
insight into which factors may be associated with HRQoL at the unadjusted level. The 
magnitude of variable intercorrelations (r>0.7) was used when deciding variable inclusion in 
the multiple regression models as a way of addressing the potential impact of 
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multicollinearity among continuous independent variables (Cohen, 2003). Collinearity 
diagnostics were also obtained in Stata to test for collinearity among all independent 
variables (continuous and categorical) included in multiple regression models. 
Finally, standard multiple linear regression was implemented to examine relationships 
between significant speech/language, child and family variables and HRQoL.  Explanatory 
variables found to be significantly associated with HRQoL in previous bivariate analyses 
were added to the regression models.  Regression analyses were carried out with all variables 
being added to the model simultaneously.  Three models were run, with the mean of subscale 
items for the following PedsQL™ subscales (physical, emotional and social functioning) as 
independent variables in the analyses. Analyses were undertaken for the whole B cohort with 
the categorical SaLD variable included among the predictor variables.  After the regression 
models were run, the Variance Inflation Factor (VIF; a collinearity statistic), studentised 
residuals and Cook’s distance (statistics to identify outliers), R squared value, overall model 
fit statistics, the partial F-statistic and it’s corresponding p-value were examined for each 
model and used to inform an iterative process for model development and improvement as 
well as to test assumptions of the regression models. 
Regressions were run without weights and thus results presented reflect unweighted 
analyses. Regression models were re-run using the robust option in STATA, providing robust 
standard errors which are appropriate even under homoscedasticity (Dodd, Bassi, Bodger & 
Williamson).  Results presented in this thesis were for the models run using the robust option. 
Longitudinal study component.  
Descriptive analyses and investigation of children’s HRQoL were repeated using B 
cohort data at Waves 4 and 5 (when study children were aged 6-7 and 8-9 years).  Patterns of 
missing data were also inspected.  Bivariate associations between speech/language, child and 
family factors and HRQoL over time were examined using mixed effects modelling, a form 
of regression used with longitudinal data (Pinheiro & Bates, 2009).  Finally, examination of 
relationships between significant SaLD measures and HRQoL over time accounting for child 
and family variables were examined, again using mixed effects modelling.  Mixed-effects 
models (also termed multilevel, hierarchical, mixed models or random-effects models) 
provide a tool for the analysis of clustered or grouped data (e.g., students within classrooms, 
or repeated measurements on each participant) in longitudinal research where observations 
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within the same cluster/group are correlated (Hamilton, 2008). These models can be used for 
longitudinal data analysis, where each individual may be measured on multiple occasions, 
making classical modelling techniques which assume independence of observations 
inappropriate (Hamilton, 2008). Mixed-effects models are appropriate in studies where each 
individual has multiple observations as they account for correlation within and variability 
across subjects, and models can be used to consider either ‘subject-specific’ or ‘population-
averaged’ estimates (Pinheiro & Bates, 2009). Multivariable (rather than bivariate) mixed 
effects models were fitted using GLLAMM, run using unweighted data.  The outcomes were 
four HRQoL domain scores across Waves 3 to 5.  The GLLAMM models were implemented 
to estimate subject-specific effects over time by aggregating the average slope for each 
individual.  SaLD was measured at Waves 3 and 4 (PEDS parental concerns) and Waves 3-5 
(adapted PPVT).  Various child and family factors that could potentially be associated with 
the outcomes of interest were measured at Waves 3 and/or 4.  
All variables included in the cross-sectional study component were included in the 
longitudinal study component except for gross and fine motor skills.  These measures were 
not included in longitudinal analyses because there were no measures of fine motor skills 
available at Wave 4, and measures of gross motor skills were limited to two single items 
measuring very specific motor skills i.e., running fast and jumping high/far.  Further, given 
that gross and fine motor skills vary over time it would have been inappropriate to use fine 
and gross motor measures from Wave 3 as fixed factors in the mixed effects models.   
Variables significantly associated with HRQoL at the bivariate level were considered 
for inclusion in the GLLAMM.  Models were initially carried out with all covariates included 
simultaneously and then variables not found to be significantly associated with HRQoL were 
dropped from the model until all variables retained reached significance. Four models were 
developed, with subscale means (emotional, physical, social and school functioning) as 
outcome variables. The HRQoL subscale means represent group averages based on individual 
trajectories.  After models were run, residuals, coefficients and corresponding p-values and 
overall model fit statistics were inspected to inform an iterative process for model 
development and test GLLAMM assumptions.   
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3.10 Conclusion 
This chapter has provided details of the methodology followed throughout completion 
of this research.  The current study involved secondary analyses of data from Growing Up in 
Australia: The Longitudinal Study of Australian Children (LSAC).  Hence, information was 
provided in regard to its background and purpose along with the research design employed.  
The direction of the current study was then detailed along with the objectives, followed by 
information on measurement instruments.  The primary aim of the current study was to 
identify speech/language, child and family factors associated with HRQoL for children.  
Relationships between HRQoL trajectories, SaLD, child-specific factors and family 
characteristics were examined using multiple regression for the cross-sectional study 
component and mixed-effects models for the longitudinal study component.  This chapter 
also discussed ethical considerations relating to the current study.  The second half of the 
chapter has provided details of data analysis approaches pertaining to both cross-sectional 
and longitudinal study components undertaken in the thesis.  Initially, information on 
derivation and coding of variables, as well as naming conventions for derived variables was 
outlined.  Details of missing values and assumptions underlying statistical tests undertaken 
were presented, along with common methods for testing these assumptions.  The chapter 
concluded with a discussion of the specific statistical tests employed, along with 
considerations regarding their use in the current study.  The following two chapters present 
results of the current study.  Results are given in the form of submitted and/or published 
journal articles.  Chapter 4 (following) outlines results of the cross-sectional study component 
with findings from the longitudinal study component appearing subsequently in Chapter 5.  
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Introduction to Results of the Current Study. 
 
This thesis comprises two studies, the first cross-sectional, and the second 
longitudinal. The following two chapters present results of the current study.  Chapter 4 is a 
paper outlining results of the cross-sectional study component (published in the Applied 
Research in Quality of Life journal), and Chapter 5 is a paper outlining results of the 
longitudinal study component (in press in the International Journal of Speech-Language 
Pathology). 
The objectives of the cross-sectional study component presented in Chapter 4 were: 
1. To compare HRQoL of children aged 4-5 years with SaLD to those not identified as 
having SaLD.   
2. To examine relationships between HRQoL, SaLD, child-specific factors and family 
characteristics. This second objective was primarily met by the longitudinal study 
component, although the cross-sectional study component informed selection of child-
specific factors and family characteristics.  
 For the cross-sectional study component, descriptive analyses of survey data were 
initially performed to explore the characteristics and distribution of each variable.  Next, 
HRQoL of the sample was investigated, with the various HRQoL domains being examined 
separately.  After this, associations between each of the speech/language, child and family 
predictor variables and HRQoL using t-tests, ANOVA and correlation coefficients provided 
insight into which factors may be associated with HRQoL at the unadjusted level. Finally, 
standard multiple linear regression was implemented to examine relationships between 
significant predictor variables and HRQoL.  Three models were run, with the mean of 
subscale items for three domains of HRQoL (emotional, physical and social functioning) as 
independent variables in the analyses.  
The cross-sectional study component provided an exploration of the LSAC data and 
multivariable analyses elicited variables appropriate for further analysis in the subsequent 
longitudinal investigation.  
The objectives of the longitudinal study presented in Chapter 5 were: 
1. To examine the trajectory of children’s HRQoL from 4-9 years.  
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2. To compare HRQoL of children aged 4-9 years with SaLD to those not identified as 
having SaLD.   
3. To examine relationships between HRQoL trajectories, SaLD, child-specific factors and 
family characteristics.  
Descriptive analyses and investigation of children’s HRQoL were repeated using B 
cohort data at Waves 4 and 5 (when study children were aged 6-7 and 8-9 years).  SaLD was 
measured at Waves 3 and 4 (PEDS parental concerns) and Waves 3-5 (adapted PPVT).  Child 
and family factors were measured at Waves 3 and/or 4. Bivariate associations between 
speech/language, child and family factors and HRQoL over time were examined using mixed 
effects modelling.  GLLAMM was then used to analyse data from Waves 3, 4 and 5 to 
understand HRQoL trajectories across four domains of HRQoL (physical, emotional, social 
and school functioning).   
As well as better filling current gaps in the literature, longitudinal analyses more fully 
utilised the data available in the LSAC and enabled confirmation of interrelationships among 
variables and tracking of children’s HRQoL outcomes over six years. 
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Chapter 4 Speech and Language Difficulties Along with other Child and Family Factors 
Associated with Health-Related Quality-of-Life of Australian Children. 
 
 
 This paper is presented in submitted format and is referenced as: Feeney, R., Desha, 
L., Khan, A., Ziviani, J. & Nicholson, J. (2015).  Speech and language difficulties along with 
other child and family factors associated with health-related quality-of-life of Australian 
children.  Applied Research in Quality of Life, Early Online, 1-19. 
 
Abstract 
Speech and/or language difficulties (SaLD) can potentially compromise a child’s 
health-related quality-of-life (HRQoL).  Very few studies have examined associations 
between SaLD, other child and family factors and HRQoL and none have been undertaken in 
Australia. We explore parent-reported HRQoL of young Australian children and associations 
with these variables using data from a nationally representative Australian sample of 4-5 year 
old children, extracted from the Longitudinal Study of Australian Children (LSAC) 
(n=4,386).  The Disability-Stress-Coping Model informed variable selection.  Three domains 
of HRQoL were examined, and assessed on physical, emotional and social functioning 
subscales of the Pediatric Quality of Life Inventory (PedsQL).  SaLD measures included 
parent concern about speech/language (Parents’ Evaluation of Developmental Status) and 
receptive vocabulary ability (adapted Peabody Picture Vocabulary Test-III). Multiple 
regression analyses revealed that various child and family factors representing all constructs 
from the Disability-Stress-Coping Model were significantly associated with HRQoL. 
Specifically, HRQoL was positively associated with parental warmth and child’s general 
health and negatively associated with parent speech/language concerns and maternal 
depression across all domains.  Parents with concerns about their pre-school child’s speech 
and language rate the quality of their child’s health more poorly across physical, emotional 
and social domains. Associations between parent speech/language concerns and HRQoL 
were notable for being apparent in a (non-clinical) population sample and for persisting 
independent of factors such as maternal depression, parenting style and the child’s general 
health. 
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4.1 Background  
Prevalence rates of speech and/or language difficulties (SaLD) vary widely, however 
in one recent population-based Australian study of 4-5 year-old children, a quarter of parents 
surveyed expressed concerns regarding their child’s ability to talk and produce sounds and 
9.5% of parents reported concerns about their child’s receptive language skills (McLeod & 
Harrison, 2009).  Speech difficulties include problems with articulating speech sounds and/or 
the flow or rhythm (fluency) of speech (Newbury & Monaco, 2010).  Language difficulties 
relate to problems with comprehending others (receptive language) and/or use of spoken and 
nonverbal communication (writing, signs, symbols etc.) to convey ideas (expressive 
language) (Biddle, Watson, Hooper, Lohr & Sutton, 2002).  Research highlights the impact of 
childhood SaLD on outcomes such as behaviour, self-esteem, literacy skills and educational 
attainment (Cohen, 2006) however, there has been limited attention paid to the influence of 
SaLD, directly or indirectly on HRQoL.  Health-related quality-of-life (HRQoL) has been 
defined as the impact a particular health condition (or intervention) has on an individual 
(Petersen, 2003).   
While there is a growing body of research investigating paediatric HRQoL, most 
studies have concerned children with chronic illness rather than developmental conditions 
such as SaLD (Arkkila, Rasanen, Roine, Sintonen & Vilkman, 2008). From a small number 
of studies there is evidence that HRQoL can be compromised for children with SaLD 
(Feeney, Desha, Ziviani & Nicholson, 2012). Children with SaLD appear to have particular 
difficulties with social and school functioning, and to a lesser extent emotional/psychological 
functioning.   It is unclear whether or not the physical domain of HRQoL is affected in 
children with SaLD, however it is likely that any observed effects are due to co-morbid 
conditions (Feeney et al., 2012). It is also unknown whether associations between SaLD and 
HRQoL are evident in population rather than clinical samples, at what age, and whether these 
reflect other underlying problems such as maternal depression.  The current study utilises a 
large, comprehensive and nationally representative data set, which utilised brief but validated 
measures, enabling simultaneous consideration of a range of factors that potentially influence 
children’s HRQoL. In this paper ‘SaLD’ refers to speech and/or receptive and expressive 
language difficulties (including problems with language content, form or function).  As the 
LSAC is a population study it would be anticipated that children with SaLD include those 
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with diagnosed (delayed or disordered/atypical development) and undiagnosed subclinical 
SaLD. 
Children have varied responses to how they adapt to and cope with difficulties in 
speech and language. It is important when examining the impact of SaLD on HRQoL that this 
is considered in the context of other child and family characteristics. The aim of this study 
was to (i) furnish information about the parent-reported HRQoL of young Australian children 
(including comparison of HRQoL in those with and without SaLD) and (ii) identify 
speech/language, child and family factors associated with HRQoL in 4-5 year old Australian 
children.   
 With respect to objective one (furnish information about the HRQoL of young 
Australian children, including comparison of HRQoL in those with and without SaLD), it is 
hypothesised that: 
1. Children will have high ratings of parent-reported HRQoL.    
2. Children with SaLD and potential SaLD will have lower HRQoL than children without 
SaLD; and 
3. For children with SaLD and potential SaLD, the physical functioning HRQoL domain will 
be rated highest, followed by emotional functioning and then social and school functioning. 
This hypothesis is based on prior research regarding outcomes for children with SaLD (e.g., 
Cohen, 2006) which report that common areas of difficulty are school achievement, social 
relationships and emotional/behavioural problems. 
 With respect to objective two (identifying speech/language, child and family factors 
associated with HRQoL), it is hypothesised that: 
1. For variables which constitute resistance factors as described in the disability-stress-coping 
(DSC) model detailed in Figure 4.1, (these are related to the child’s positive personal traits 
and supportive social-ecological factors), there will be a positive relationship between these 
child and family factors and HRQoL for children both with and without SaLD and potential 
SaLD;  
2. For variables which constitute risk factors as described in the DSC model detailed in 
Figure 4.1, (these include the child’s condition, reduced functional abilities and psychosocial 
stressors), there will be a negative relationship between these child and family factors and 
HRQoL for children both with and without SaLD and potential SaLD. 
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Conceptual framework. 
The DSC model was selected to guide the development of hypotheses, project 
methodology and selection of variables for descriptive and multivariable analyses.  The DSC 
model (Wallander, Varni, Babani, Banis & Wilcox, 1989) was developed for use with 
chronically ill children and posits that chronic health conditions are an ongoing source of 
stress for children and their families (see Figure 4.1).  Studies utilising the DSC model (e.g., 
Wallander et al., 1989; Wallander & Varni, 1998) support the assertion that when children 
experience increased stress associated  with  their  condition  (from disease/disability 
parameters or lack of functional independence),  these  condition-related  factors increase the  
effects  of  general psychosocial stressors (from major life events and daily challenges) 
already  experienced  by  children, resulting in problems adjusting to their condition 
(Wallander et al., 1989).  While SaLD is not a health condition, children with SaLD and their 
families make ongoing adjustments as a result of the child’s communication difficulties.  Risk 
factors for reduced HRQoL (placed in square corner boxes), including the child’s 
condition/functional abilities and psychosocial stressors (e.g., daily hassles, major life events) 
are said to be moderated by various resistance factors (placed in round corner boxes) related 
to the child’s personal traits (e.g., motivation, competence) and social-ecological factors (e.g., 
family environment, social support).  Wallander and colleagues (1989) go on to suggest that 
if the child has a sufficient number of resistance factors (e.g., supportive family functioning) 
he/she may be less vulnerable to poor adjustment outcomes.  The model highlights the 
importance of individual child characteristics, and the key role that children’s family and 
home environments play in determining HRQoL.  The DSC model is intended to be 
applicable to a variety of pediatric chronic disorders and therefore the model was modified to 
incorporate variables of interest with relevance to SaLD, that were available in the data set 
used (Growing Up in Australia – The Longitudinal Study of Australian Children or LSAC).  
No structural changes were made, rather minor modifications in variables used to represent 
specific dimensions of the model. 
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Psychosocial stress 
 
Maternal depression 
 
 
 
Stress processing 
 
Temperament: reactivity/inflexibility (subscale of the Short 
Temperament Scale for Children) 
 
Social-ecological factors 
 
 Parent 1 labour force status 
 Family/household composition variables: 
number of parents, number of older siblings 
 Parental warmth 
 Family cohesion 
 Social support 
 Parent 1 self-assessment of global health 
 Services: Access to speech-language 
pathology  
 
Intrapersonal factors  
 
 Age  
 Gender  
 Ethnicity: Aboriginal or 
Torres Strait Islander Status, 
regularly spoken to in a 
language other than English 
 Study child general health 
 Strengths & Difficulties 
Questionnaire: peer 
problems 
 
Health-related quality-of-life 
 
Pediatric Quality of Life Inventory: emotional functioning, physical 
functioning, social functioning, school functioning 
 
Functional independence 
Development: Developmental Competencies Scale gross and fine motor 
skills  
 
 
 
 
 
 
 
Disease/disability 
 
Study child speech/language development:  
1. Receptive vocabulary skills (adapted Peabody Picture Vocabulary 
Test) 
2. Concerns about how child talks and makes speech sounds; concerns 
about how child understands what is said to them (Parent’s 
Evaluation of Developmental Status) 
 
 
 
 
Figure 4.1: Modified disability-stress-coping-model (original by Wallander et al., 1989) 
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4.2 Methods  
Data source. 
Analyses were undertaken of infant/birth (B) cohort data from the LSAC collected 
when the children were aged 4-5 years (Wave 3).  The LSAC aims to investigate the impact 
of Australia's unique and shifting environment (social, economic and cultural) on children 
born in the late 1990s and early 2000s (Sanson et al., 2002).  The LSAC was designed to 
examine policy-relevant questions about children's wellbeing and development across six 
broad domains: socio-demographics, child functioning, health, education, family functioning 
and child care.  The LSAC is the first wide-ranging, nationally representative longitudinal 
study of children and their families in Australia and examines children's wellbeing and 
development.  The LSAC was initiated and funded by the former Department of Families, 
Housing, Community Services and Indigenous Affairs (FaCHSIA; now the Department of 
Social Services, DSS) (Sanson et al., 2002). Study design, measurement instruments, data 
collection and sample information are detailed elsewhere (Sanson et al., 2002). 
Participants.  
The LSAC sample consists of two cohorts: the baby (B) cohort and child/kindergarten 
(K) cohort, aged 0-1 and 4-5 years respectively at the first data collection wave in 2004. The 
present cross-sectional analyses are based on 4,386 children from the third wave of data 
collection for the B cohort who were aged 4-5 years.  Data for the B rather than K cohort was 
utilised as this information was taken from a later data collection wave which benefitted from 
improvements in measures and data collection methodologies, and was more recent.  
Participants included the child, the child’s primary caregiver (P1) and the child’s 
preschool/primary teacher/child care worker. 
Procedure.  
The study was approved by the Australian Institute of Family Studies (AIFS) Ethics 
Committee and written informed consent to participate was obtained from parents of 
participating children (Sanson et al., 2002). 
Measures.  
Initially, variable selection was informed by research evidence on HRQoL in 
‘healthy’ children and those with a range of developmental and health challenges.  Previous 
studies have highlighted the importance of child specific factors such as gender, ethnicity, 
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temperament and emotional and behavioural difficulties such as peer problems (Limbers, 
Newman & Varni, 2009; Stevanovic, 2013; Upton et al., 2005).   Some children with 
diagnosed SaLD (particularly those with speech difficulties) may have poorer gross motor 
skills than their peers (Visscher, Houwen, Scherder, Moolenaar & Hartman, 2007), and hence 
measures of motor development were also included in the current study.  Relevant family 
factors include economic status (von Rueden et al., 2006), parental mental health and 
depression (Davis, Davies, Waters & Priest, 2008; Gutman, Brown, Akerman & 
Obolenskaya, 2010), parenting practices (Botello‐Harbaum, Nansel, Haynie, Iannotti & 
Simons‐Morton, 2008) and parental employment (Dickinson et al., 2007).  Relevant variables 
were selected on the basis that they aligned with the DSC model, were well measured in the 
LSAC and contained tolerable levels of ‘missingness’. 
Outcome variable: Health-related quality-of-life. 
The PedsQL™ (Varni, Seid, & Rode, 1999) is an instrument to measure HRQoL for 
children and adolescents aged 2–18 years, comprising four subscales: physical functioning; 
emotional functioning; social functioning and school functioning.  The PedsQL™ has child 
self-report (age five years and older) and parent proxy report forms, with age-appropriate 
versions differing in content and language complexity.  
The PedsQL™ was adapted and reproduced for use in the LSAC with permission 
from the author and publisher.  In the LSAC, the 2-4 year old version of the PedsQL™ was 
used for the B cohort in Wave 3.  It is scored using a 5 point Likert scale (with response 
options ranging from 1 = never a problem to 5 = almost always a problem, including a ‘not 
sure’ option).  Subscale scores were the mean of all subscale items. 
The reliability, validity and clinical utility of the PedsQL™ are well established 
(Varni, Seid & Kurtin, 2001) and the scale is considered a gold standard measure (Schmitt, 
Paterno & Huang, 2010). Internal consistency was examined with the current study sample 
using Cronbach’s alpha and the underlying factor structure was examined using confirmatory 
factor analysis.   
While the school functioning subscale of the PedsQL™ was included in initial 
descriptive analyses it was excluded from regression analyses due to concerns about the 
validity of the adapted LSAC scale.  The original 2-4 year old version of the PedsQL™ 
includes the following preamble “please complete this section if your child attends school or 
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daycare”.  Further, individual items refer to school/daycare.  An example of an item from the 
original scale is “missing school/daycare because of not feeling well”.  
In the adapted LSAC school functioning scale there is no preamble nor any mention 
of school/daycare within the items.  An example of an item from the adapted LSAC scale is 
“missing days because of not feeling well”.  Given the age of study children (4-5 years), 
many are not in school but rather other forms of early childhood education or daycare.  
Additionally, there is considerable variability in main education program type at this age. It 
cannot be ascertained how parents would have interpreted these items in a self-complete 
questionnaire with references to school/daycare omitted.  What activity children are missing 
is open to interpretation, and hence it is unclear what exactly is being measured by the scale.  
Measures of SaLD. 
The PEDS (Glascoe, 1998) is a ten item screening and surveillance tool which 
provides information on parents' perceptions of their child's development, used from birth to 
eight years.  It identifies children as being at low, moderate or high risk for developmental 
difficulties such as behavioural, communication and mental health problems.  The present 
study uses the two PEDS items pertaining to communication, including one question on 
expressive speech and language concerns (“concerns about how your child talks and makes 
speech sounds”) and one on receptive language concerns (“concerns about how your child 
understands what you say to him/her”).  Parents rate each item using “yes”, “a little” or “no” 
response options.  To identify children with SaLD using the PEDS, “yes” and “a little” 
response options were combined. 
The PPVT-III (Dunn & Dunn, 1997) is a direct assessment of children’s knowledge of 
the meaning of spoken words (i.e. receptive vocabulary) for Standard American English.  The 
interviewer reads a word to the child, and the child points to (or says the number of) the 
picture that best represents the meaning of the word read out by the interviewer.  The PPVT-
III has sound psychometric properties in relation to content validity, criterion/concurrent 
validity, internal consistency and test-retest reliability (Dunn & Dunn, 1997).  A short, 40 
item version of this test, modified for the Australian context, was developed for the LSAC 
(Australian Council for Educational Research, 2000).  Examination of the psychometric 
properties of the adapted PPVT demonstrated acceptable content validity, concurrent validity, 
construct validity and person separation reliability (Australian Council for Educational 
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Research, 2000).  In the LSAC, age effects were observed for the adapted PPVT, so for this 
study an age specific scores were derived as per the process outlined in Sanson and Misson 
(2005) with children grouped into five age bands: (1) "up to 54 months" (2) "55-56 months" 
(3) "57-58 months” (4) "59-60 months" and (5) "more than 60 months".  Language 
impairment is most often defined as language performance more than 1 standard deviation 
below the mean for the age, roughly in the bottom 15th percentile of the age group (Rice, 
Taylor & Zubrick, 2008). Within each age band children’s scores were dichotomised using a 
cut point set at the 15th percentile.  
In multivariate analysis SaLD was measured using a categorical variable coded as 
follows: 0 no SaLD; 1 parent reported speech/language concerns only (PEDS expressive 
speech and language and/or receptive language concerns); 2 directly assessed poor receptive 
vocabulary (PPVT score below the 15th percentile; includes children with coexisting PEDS 
speech/language concerns). 
Other child measures. 
Further child characteristics examined in this study were details of functional abilities 
e.g., single item teacher/child care worker ratings of gross and fine motor skills (scored less 
or much less competent than others/as or more competent than other children).  Also of 
interest were personal traits such as gender, Aboriginal or Torres Strait Islander origin and 
child health status (measured using a single item from the Short-Form Health Survey-6 rated 
on a five point scale with responses ranging from 1 = excellent to 5 = poor) (Ware, Nelson, 
Sherbourne & Stewart, 1992). Additional child characteristics included peer problems, 
assessed using the subscale mean of the Strengths and Difficulties Questionnaire (SDQ) peer 
problems scale completed by parents (Goodman, 1997).  Finally, stress processing was 
measured using the Short Temperament Scale for Children (STSC) reactivity/inflexibility 
subscale mean (Sanson, Smart, Prior, Oberklaid & Pedlow, 1994). 
Family characteristics. 
Family characteristics included psychosocial stressors such as maternal depression, 
measured using the Kessler K6 screening scale (mean of individual items) (Kessler et al., 
2003). Numerous social-ecological factors were examined, comprising variables on 
household composition: number of resident parents/guardians and older siblings in the home 
(scored yes/no).  Relationship related variables included family cohesion, a scale sourced 
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from the Millennium Cohort Study (Smith & Joshi, 2002) (scored fair or poor/good to 
excellent) and parental warmth, measured using the mean of individual items from a 
modified sub-scale from the Child Rearing Questionnaire (CRQ) (Paterson & Sanson, 1999). 
Additional family variables examined financial hardship (no, some or significant hardship) 
and caregiver work status.  Response options for the latter included employed full-time (35+ 
hours/week); employed part-time (or unknown hours); and other (employed, but on maternity 
leave; unemployed and looking for work; and not in the labour force). Use of speech therapy 
services in the last 12 months (scored yes/no) was a further explanatory variable, as was 
primary caregiver access to social support (“How often do you feel that you need support or 
help but can’t get it from anyone?”, coded sometimes or never/very often or often), a single 
item measure taken from the Australian Life Course Survey (1996).  Because children from 
the B cohort were recruited to the LSAC as infants, almost all (over 99%) were Australian 
born.  Hence whether or not the study child was regularly spoken to in a language other than 
English (LOTE) was used as a proxy for ethnicity rather than country of birth.  A final family 
related variable concerned caregiver health status, measured using a single item from the 
Short-Form Health Survey-6 and rated on a five point scale with responses ranging from 1 = 
excellent to 5 = poor (Ware et al., 1992). 
Data analysis.  
Statistical analyses were conducted using STATA SE version 13. Statistical 
significance was set at P≤.05.  Descriptive analyses of data were performed to explore the 
characteristics and distribution of each variable.  Bivariate associations between 
speech/language, child and family factors and HRQoL were undertaken using t-tests, analysis 
of variance (ANOVA) and correlation matrices.  Finally, standard multiple linear regression 
was implemented to examine relationships between significant speech/language, child and 
family variables and HRQoL.  Of the variables which had been selected in consideration of 
the DSC model, those which were found to be significantly associated with HRQoL at the 
bivariate level were then considered for inclusion in further statistical modelling (the 
multivariable regression models).  Regression analyses were carried out with all covariates 
included simultaneously.   
In the LSAC, both sample and population weights have been calculated to 
compensate for sampling error, initial non response and attrition over time (Soloff, Lawrence, 
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Misson & Johnstone, 2006). When examining prevalence estimates data were weighted.  
When conducting regression analyses, the Breusch-Pagan/Cook-Weisberg test for 
heteroscedasticity was used to examine homogeneity of variance. In the event of presence of 
heterogeneity, robust standard errors were computed using the robust option in Stata.  Robust 
standard errors are appropriate even under homoscedasticity (Dodd, Bassi, Bodger & 
Williamson, 2006). The robust option is not compatible with the use of survey weights and 
thus regression results presented reflect unweighted analyses.  Multiple regression using 
robust standard errors yields non-standardised regression coefficients (B).1 
 
4.3 Results  
In this section information on the socio-demographic characteristics of study children 
and families as well as the prevalence of SaLD will be presented.  Following this are findings 
regarding the internal consistency and factor analysis for the PedsQL™.  HRQoL of the 
sample is given, and then factors associated with HRQoL in bivariate and multivariable 
regression analyses are presented. 
Sociodemographic and speech/language factors. 
The LSAC cohort was broadly representative of the Australian population of children 
aged 4-5 years (Sipthorp & Misson, 2009). The age range of B cohort children at Wave 3 was 
4 years 1 month to 5 years 10 months (mean = 4 years 8 months). Of the study children 
51.2% were male, 4.9% were identified as Aboriginal or Torres Strait Islander, 14.1% of 
children lived in homes where the primary caregiver spoke a LOTE, and the majority (88.9%) 
lived in two parent families. Table 4.1 contains descriptive statistics for key 
sociodemographic variables.   
 
 
 
 
 
 
 
                                               
1 Unstandardised regression coefficient, B, describes the statistical relationship between one or more 
predictor variables and the outcome variable in terms of the original units of measurement of those variables. 
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Table 4.1 Socio-demographic information of study children and families (B cohort at Wave  
3) 
 
N.B. Some variables do not total to 4,386 due to missing data.  Figures based on weighted 
data. 
 
 
 
 
LSAC 
n % 
Study children mean age in years (SE) 4.8 (.05)  
Gender    
Male 2,251 51.2 
Female 2,135 48.9 
Ethnicity   
Aboriginal or Torres Strait Islander 149 4.9 
Primary caregiver speaks language other than English at home 466 14.14 
Family composition   
Two resident parents/guardians: 3,900 88.9 
- both biological parents/guardians 3,766 85.9 
- step or blended family 128 2.9 
- other 6 0.1 
One resident parent/guardian: 486 11.1 
- biological parent/guardian 479 11.0 
- other 7 0.1 
Only child 454 11.4 
One sibling 2,110 46.3 
Two or more siblings 1,822 42.3 
Region within Australian States   
Capital City  2,707 61.4 
Rest of State 1,671 38.6 
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Prevalence of SaLD. 
One quarter (25.9%) of parents indicated that they had concerns with their child’s 
speech/language development and 7.4% had concerns about how their child understood what 
was said.  The mean raw score for the adapted PPVT-III for the full study sample was 64.6 
(SE = 0.18; range = 34.19 - 84.78).  
PedsQL™ internal consistency and factor analysis. 
Cronbach’s α exceeded .98 for each of the PedsQL™ subscales and the total 
instrument, suggesting high internal consistency. A confirmatory factor analysis was 
performed in AMOS (IBM), confirming four factors (each scale loaded onto a single factor).  
While school functioning items loaded onto the same factor our finding does not confirm that 
the items measure school functioning per se; rather the scale may be measuring missing out 
on ‘activities’ more generally. 
HRQoL of the sample.  
Analyses presented here utilised data available for all children with data on HRQoL 
(more than 86% of the sample).  The highest rating was for school functioning [mean 86.42; 
SD 15.05] followed by physical functioning [mean 85.0; SD 11.17] social functioning [84.30; 
SD 15.30] and emotional functioning [mean 74.80; SD 14.67].  Scores reflect that on average 
children almost never (score of 75) or never (score of 100) experienced problems with the 
specified areas of functioning in the past month. 
Bivariate analyses. 
Children who had SaLD as defined by parent concern about receptive or expressive 
speech/language had lower HRQoL scores across all four domains than those without SaLD 
(see tables 4.2-4.5). Conversely, children with SaLD as defined by poor receptive vocabulary 
ability demonstrated reduced social and school functioning only (differences were significant 
at P < .001 level).  All other child and family variables were associated with at least one 
HRQoL domain and hence were included in regression model/s.   
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Table 4.2 Comparison of physical functioning scores by PEDS and PPVT-III 
Measure n Mean 95% CIa           SD t df p 
PEDS      PEDSb expressive 
speech/ 
language 
 
Parental concerns 
 
911 82.94 82.18  -
83.71 
11.81 
6.96 3749 < 0.001 
No parental 
concerns 
2840 85.74 85.37 -    
86.11 
10.11 
PEDS receptive 
language 
Parental concerns 
 
218 79.30 77.41      
81.18 
14.12 
-8.31 3749 < 0.001 
No parental 
concerns 
3533 85.41 85.07    
85.75 
10.26 
Adapted PPVT-
IIIc 
Below the 15th 
percentile 
 
499 85.06 83.97 - 
86.15 
12.34   
-0.01 3750 0.99 
Above the 15th 
percentile 
3253 85.05 84.70 -    
85.41 
10.34 
Key: a. CI – confidence interval.  b. PEDS - Parents’ Evaluation of Developmental Status.  c. Peabody Picture Vocabulary Test-III. 
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Table 4.3 Comparison of emotional functioning scores by PEDS and PPVT-III 
Measure n Mean 95% CIa SD t df p 
PEDSb expressive speech/ 
language 
 
Parental concerns 
 
910 72.70 71.75  -  73.65 14.62 
4.92 3747 < 0.001 
No parental concerns 2839 75.35 74.84 -   75.87 14.00 
PEDS receptive language Parental concerns 
 
217 70.33 68.10 -   72.57 16.73 
-4.68 3747 < 0.001 
No parental concerns 3532 74.97 74.51  -  75.43 13.98 
Adapted PPVT-IIIc Below the 15th percentile 
 
499 75.22 73.84  -  76.60 15.68 
-0.88 3748 0.382    
Above the 15th percentile 3251 74.63 74.15 -    75.11 13.95 
Key: a. CI – confidence interval.  b. PEDS - Parents’ Evaluation of Developmental Status.  c. Peabody Picture Vocabulary Test-III. 
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Table 4.4 Comparison of social functioning scores by PEDS and PPVT-III 
Measure n Mean 95% CIa SD t df p 
PEDSb expressive 
speech/ 
language 
 
Parental concerns 
 
907 80.88 79.85 -    
81.90 
15.76 
9.42 3736 < 0.001 
No parental 
concerns 
2831 85.86 85.38 -   
86.35 
13.21 
PEDS receptive 
language 
Parental concerns 
 
215 73.98 71.57 -    
76.39 
17.95 
-4.68 3747 < 0.001 
No parental 
concerns 
3532 74.97 74.51  -  
75.43 
13.98 
Adapted PPVT-
IIIc 
Below the 15th 
percentile 
 
498 81.86 80.41 - 
83.31 
16.42 
4.76 3737 < 0.001 
Above the 15th 
percentile 
3241 85.07 84.60 -    
85.54 
13.59 
Key: a. CI – confidence interval.  b. PEDS - Parents’ Evaluation of Developmental Status.  c. Peabody Picture Vocabulary Test-III. 
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Table 4.5 Comparison of school functioning scores by PEDS and PPVT-III 
Measure n Mean 95% CIa SD t df p 
PEDSb expressive 
speech/ 
language 
 
Parental concerns 
 
909 84.03 83.00 -    
85.06 
15.81 
7.58 3742 < 0.001 
No parental 
concerns 
2835 88.06 87.57 -   
88.55 
13.31 
PEDS receptive 
language 
Parental concerns 
 
217 80.30 77.88 -   
82.72 
18.08 
-7.34 3742 < 0.001 
No parental 
concerns 
3527 87.48 87.03    
87.94 
13.71 
Adapted PPVT-
IIIc 
Below the 15th 
percentile 
 
496  83.07 81.56 -   
84.59 
17.20 
6.82 3743 < 0.001 
Above the 15th 
percentile 
3249 87.68 87.22  -   
88.14 
13.46 
Key: a. CI – confidence interval.  b. PEDS - Parents’ Evaluation of Developmental Status.  c. Peabody Picture Vocabulary Test-III. 
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Multivariable regression analyses. 
In the final regression models (see Table 4.6), variance inflation factors for each 
variable in each model were less than two (ranging from 1.03-1.34), indicating that 
multicollinearity was unlikely.  Examination of studentised residuals allowed the 
identification of potentially influential outliers as well examination of the normality of 
residuals.  Influential cases were systematically identified and excluded from the model.  
Consistent with the approach of many researchers (e.g., Freund & Wilson, 1998), cases with 
residuals greater than 2.5 were excluded from the final model.  This process resulted between 
2,461 and 3,094 cases being retained from the original regression models (1.6-2.6% of cases 
were excluded). 
Physical functioning. 
Study child general health was associated with the greatest increase in physical 
functioning ratings [B = 3.56, 95% CI: 2.51 – 4.60 (P < .001)] followed by family cohesion 
[B = 3.46, 95% CI: 1.71 – 5.21 (P < .001)], being of Aboriginal and/or Torres Strait Islander 
origin [B = 3.28, 95% CI: 1.37 – 5.19 (P = .001)] and parental warmth [B = 2.78, 95% CI: 
2.08 – 3.48 (P < .001)].  Reactive/inflexible temperament was associated with the greatest 
decrease in physical functioning ratings [B = -2.17, 95% CI: -2.55 – -1.79 (P < .001)], 
followed by maternal depression [B = -2.12, 95% CI: -1.37 – 2.86 (P < .001)], PEDS parental 
speech/language concerns [B = -1.51, 95% CI: -2.39 – -.63 (P = .001)] and caregiver work 
status “employed part-time (or unknown hours)” [B = -0.95, 95% CI: -1.74 – -.15 (P = .020)].  
In the final physical functioning model, the 13 explanatory variables produced an R2 of 0.16 
(F (16, 3077) =   29.91, P < .001). Small effect sizes were observed for maternal depression 
and study child general health (partial eta-squared = 0.015), primary caregiver parental 
warmth (0.022) and reactive/inflexible temperament (0.041).  Remaining partial eta-squared 
values for PEDS parental speech/language concerns, primary caregiver work status, family 
cohesion and Aboriginal or Torres Strait Islander origin were all less than 0.01 (range 0.002-
0.007), suggesting that significant p values for these variables may be impacted by large 
sample size. 
Emotional functioning. 
Parental warmth was associated with the greatest increase in emotional functioning 
ratings [B = 3.19, 95% CI: 2.12 – 4.27 (P < .001)], followed by study child general health [B 
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= 2.60, 95% CI: .93 – 4.28 (P = .002)] and having older siblings in the home [B = 1.84, 95% 
CI: .83 – 2.85 (P < .001)].  Significant financial hardship was associated with the greatest 
decrease in emotional functioning ratings [B = -8.41, 95% CI: -12.65 – -4.16 (P < .001)], 
followed by maternal depression [B = -5.47, 95% CI: -4.28 – -6.66 (P < .001)], lack of social 
support [B = -2.22, 95% CI: -4.02 – -.41 (P = .016)], PEDS speech/language concerns [B = -
1.92, 95% CI: -3.27 – -.56 (P = .006)] and peer problems [B = -1.30, 95% CI: -1.70 – .91 (P < 
.001)].  In the final, fully adjusted multivariable model with 15 explanatory variables, 15 
percent of the total variability in emotional functioning scores was explained (R2 = 0.15; F 
(19, 2464) =   21.29, P < .001).  Small effect sizes were observed for primary caregiver 
parental warmth (partial eta-squared = 0.014), peer problems (0.018) and maternal depression 
(0.040).  Remaining partial eta-squared values for PEDS parental speech/language concerns, 
social support, significant financial hardship, having older siblings in the home and study 
child general health were all less than 0.01 (range 0.002-0.006). 
Social functioning. 
Being as or more competent than peers in terms of gross motor skills was associated 
with the greatest increase in social functioning ratings [B = 4.79, 95% CI: 2.82 – 6.77 (P < 
.001)], followed by study child general health [B = 3.19, 95% CI: 1.35 – 5.02 (P < .001)] and 
parental warmth [B = 2.99, 95% CI: 1.84 – 4.14 (P < .001)].  Reactive/inflexible 
temperament was associated with the greatest decrease in social functioning ratings [B = -
3.15, 95% CI: -3.81 – -2.48 (P < .001)], followed by maternal depression [B = -2.37, 95% CI: 
1.13 – 3.60 (P < .001)], PEDS speech/language concerns [B = -2.25, 95% CI: -3.66 – -.84 (P 
= .002)] and caregiver work status “employed part-time (or unknown hours)” [B = -1.36, 
95% CI: -2.66 – -.06 (P = .041)].  In the final social functioning model, the 16 explanatory 
variables produced an R2 of 0.14 (F (18, 2442) =   18.41, P < .001).  Small effect sizes were 
observed for maternal depression (partial eta-squared =0.040), gross motor skills (0.014), 
primary caregiver parental warmth (0.017), and reactive/inflexible temperament (0.035).  
Remaining partial eta-squared values for PEDS parental speech/language concerns, primary 
caregiver work status and study child general health were all less than 0.01 (range 0.002-
0.004). 
 
 
 
 
 
 
 
 
 
162 
 
Table 4.6 Factors associated with different domains of HRQoL 
 
Disability-
stress-coping-
model concept 
 
Explanatory 
variables 
 
Outcome variable: health-related quality-of-life 
Physical functioning Emotional functioning 
 
Social functioning 
 
B (SE) a 95% CI 
b 
P  Partial 
eta-
squared 
B 
(SE)  
95% CI P Partial 
eta-
squared 
B (SE)  95% 
CI 
P Partial 
eta-
squared 
Disease/ 
disability 
Type of SaLD c 
-PEDS parental 
speech/language 
concerns 
-PPVT poor 
receptive vocab-
ulary 
-1.51 
(0.45)** 
 
 
ns e 
-2.39 – 
-.63 
 
.001 0.004 
 
-1.92 
(0.69)
* 
 
ns 
-3.27 – 
-.56 
.006 0.004 -2.25 
(0.72)* 
 
 
ns 
-3.66 
–  
-.84 
.002 0.004 
Functional 
independence 
 
 
Developmental 
Competencies 
Scale gross 
motor skills e 
NAg    ns    4.79 
(1.01)*
* 
 
2.82 – 
6.77 
< 
.001 
0.014 
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Disability-
stress-coping-
model concept 
 
Explanatory 
variables 
 
Outcome variable: health-related quality-of-life 
Physical functioning Emotional functioning 
 
Social functioning 
 
B (SE) a 95% CI 
b 
P  Partial 
eta-
squared 
B 
(SE)  
95% CI P Partial 
eta-
squared 
B (SE)  95% 
CI 
P Partial 
eta-
squared 
Functional 
independence 
Developmental 
Competencies 
Scale fine motor 
skills e 
NA    ns    ns    
Psychosocial 
stress 
Maternal 
depression 
 
-2.12 
(0.38)** 
-1.37 – 
2.86 
< 
.001 
0.015 -5.47 
(0.61) 
** 
-4.28 – 
-6.66 
P < 
.001 
0.040 -2.37 
(0.63)*
* 
1.13 – 
3.60 
< 
.001 
0.010 
Social-
ecological 
factors 
 
 
Social support g ns 
 
 
 
   -2.22 
(.92)* 
-4.02 – 
-.41 
.016 0.002 ns    
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Disability-
stress-coping-
model concept 
 
Explanatory 
variables 
 
Outcome variable: health-related quality-of-life 
Physical functioning Emotional functioning 
 
Social functioning 
 
B (SE) a 95% CI 
b 
P  Partial 
eta-
squared 
B 
(SE)  
95% CI P Partial 
eta-
squared 
B (SE)  95% 
CI 
P Partial 
eta-
squared 
Social-
ecological 
factors 
 
Primary 
caregiver work 
status h 
-Employed part-
time (or 
unknown hours) 
-Other: not in 
labour force; 
employed - on 
maternity leave; 
unemployed 
 
 
 
 
-0.95 
(0.41)* 
 
ns 
 
 
 
-1.74 – 
-.15 
 
 
 
.020 
 
 
 
0.002 
 
 
 
ns 
 
 
ns 
    
 
 
-1.36 
(0.66)* 
 
ns 
 
 
 
 
-2.66 
– -.06 
 
 
 
.041 
 
 
 
0.002 
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Disability-
stress-coping-
model concept 
 
Explanatory 
variables 
 
Outcome variable: health-related quality-of-life 
Physical functioning Emotional functioning 
 
Social functioning 
 
B (SE) a 95% CI 
b 
P  Partial 
eta-
squared 
B 
(SE)  
95% CI P Partial 
eta-
squared 
B (SE)  95% 
CI 
P Partial 
eta-
squared 
Social-
ecological 
factors 
Speech therapy 
services used for 
study child 
ns    ns    ns    
Intrapersonal 
factors 
Sex  NA    NA    ns    
Abor-
iginal or 
Torres 
Strait 
Islander  
3.28 
(0.98)** 
1.37 – 
5.19 
 .001 0.004 NA    NA    
Study child 
regularly spoken 
to in a LOTE  
NA    NA    ns    
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Disability-
stress-coping-
model concept 
 
Explanatory 
variables 
 
Outcome variable: health-related quality-of-life 
Physical functioning Emotional functioning 
 
Social functioning 
 
B (SE) a 95% CI 
b 
P  Partial 
eta-
squared 
B 
(SE)  
95% CI P Partial 
eta-
squared 
B (SE)  95% 
CI 
P Partial 
eta-
squared 
Intrapersonal 
factors 
Study child 
general health  
3.56 
(0.53)** 
 
2.51 – 
4.60 
< 
.001 
0.015 2.60 
(0.86)
* 
.93 – 
4.28 
.002 0.003 3.19 
(0.94) 
** 
1.35 – 
5.02 
< 
.001 
0.004 
SDQ Peer 
problems scale  
 
NA    -1.30 
(0.20)
** 
-1.70 – 
.91 
< 
.001 
0.018 NA    
Short 
Temperament 
Scale for 
Children  
-2.17 
(0.20)** 
 
 
-2.55 – 
-1.79 
< 
.001 
0.041 NA    -3.15 
(0.34)*
* j 
 
-3.81 
– -
2.48 
< 
.001 
0.035 
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Key: a. B - non-standardised regression coefficients, SE - robust standard errors.  b. CI – 
confidence interval.  c. Reference category = no SaLD. PPVT poor receptive vocabulary 
category includes only PPVT (7.8%); combined PEDS and PPVT (4.6%).  d. ns - not 
significant (p > 0.05).  e. Reference category = less or much less competent than others. 
f. NA - not included in regression models because variable not associated with HRQoL at 
bivariate level or evidence of definitional overlap with dependent variable.   g. Reference 
category = sometimes or never.  h. Reference category = employed full-time.   i. Reference 
category = no hardship.   j. Ran model with and without variable. 
 
4.4 Discussion  
The aim of this study was to examine the association of Australian 4-5 year old 
children’s speech and language development and other child and family characteristics, on 
parent perceived child HRQoL.  Results of confirmatory factor analysis indicated that four 
distinct factors were underlying parent ratings of their child’s HRQoL on the PedsQL™ and 
that these demonstrated high internal consistency.  This finding differs from preceding 
studies (Varni, Limbers & Newman, 2008) which have reported five factors, with school 
functioning loading on two factors.  However, previous studies were undertaken with older 
children using the five item school functioning scale rather than the three item scale 
examined here. Mean HRQoL scores were high, suggesting that on average, parents reported 
that children almost never or never experienced problems with physical, emotional or social 
functioning in the past month. 
Regression results suggest SaLD along with select other child and family factors are 
highly associated with HRQoL. In regression analyses four variables were significantly 
related to each HRQoL domain, namely: (1) parental concern about speech and language 
development, (2) maternal depression, (3) parental warmth and (4) child’s general health.   
SaLD. 
While the relative contribution of SaLD to regression models was small, PEDS 
parental speech/language concerns were significant in all models, reflecting the fact that 
children with SaLD, as defined by parent concern about speech/language, exhibited relatively 
lower functioning across all HRQoL domains than their peers.  The largest coefficient was in 
the social functioning model followed by the emotional and then physical functioning 
 
 
 
 
 
 
 
168 
 
models.  This pattern of results reflects the relative impact of SaLD on the various HRQoL 
domains and is consistent with previous studies (van Agt, Essink-Bot, van der Stege, de 
Ridder-Sluiter & de Koning, 2005; Barr, Thibeault, Muntz & de Serres, 2007; Markham & 
Dean, 2006; Markham, Van Laar, Gibbard & Dean, 2009).  Conversely, PPVT poor receptive 
vocabulary was not significant in any of the final, fully adjusted regression models.   
There are several distinctions between the two SaLD measures which may account for 
the difference in findings.  First, the adapted PPVT is a standardised assessment administered 
by LSAC interviewers, whereas the PEDS (and PedsQL™) are parent report measures. 
Concerns on the PEDS and reduced HRQoL may reflect general parental worries about their 
child’s development.  Second, the adapted PPVT is a specific clinical measure of receptive 
vocabulary for Standard English.  The test only assesses one aspect of receptive language 
(vocabulary); receptive language also encompasses understanding of directions, concepts and 
questions.  On the other hand, PEDS items relate to broader communication skills i.e. talking, 
making speech sounds and understanding what is said. It would be reasonable to expect that 
SaLD that are broad-ranging rather than very specific in nature, may impact a child’s 
HRQoL.  Third, the adapted PPVT–III assesses receptive vocabulary competency in English. 
However, on the PEDS parents may express concerns in relation to any language.  Fourth, 
use of age standardised PPVT scores mean that a child’s performance is compared to that of 
their peers, whereas the PEDS does not pertain to relative performance.  Given that 
vocabulary is a relative strength of children with language impairment (Tomblin, McGregor 
& Bean, 2011), use of the PPVT may have resulted in under-identification of children with 
language impairment who had difficulty with sentence- and discourse-level morphology and 
syntax.  Fifth, with respect to physical functioning, there would be no reason to expect that 
SaLD per se would result in lower scores for this domain.  It is likely that any observed 
effects are due to co-morbid conditions, as children with SaLD often also have motor 
difficulties (Pieters et al., 2012).  In the LSAC, poor gross motor skills were more closely 
associated with PEDS parental speech/language concern than with PPVT poor receptive 
vocabulary scores.   
These findings indicate that parents who have concerns about their pre-school child’s 
speech and language, rate the quality of their child’s health more poorly across physical, 
emotional and social domains. These associations were notable for being apparent in a (non-
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clinical) population sample and for persisting independent of factors such as maternal mental 
health, parenting style and the child’s general health. 
Results suggest that children with SaLD, as defined by parent concern about 
speech/language have reduced HRQoL. Key risk and protective factors varied across HRQoL 
domains, but included parental warmth, child general health, maternal mental health, 
financial hardship and gross motor skills.  Some may be potentially modifiable factors for 
targeted intervention strategies or may suggest appropriate professionals for referral of 
clients. 
Other child factors. 
Results were consistent with findings from research regarding child and family 
characteristics associated with HRQoL in ‘healthy’ children (e.g., Michel, Bisegger, Fuhr & 
Abel, 2009; Stevanovic, 2013) and those with a range of developmental and health challenges 
(e.g., Russell, Hudson, Long & Phipps, 2006; Schwimmer, Burwinkle & Varni, 2003).  Study 
child general health was positively related to all HRQoL domains, especially physical 
functioning.  While it could be hypothesised that health may be a proxy for HRQoL, the child 
health measure asked parents to assess the study child’s “current health”. This differs from 
making judgments about specific areas of physical functioning (e.g., walking, having hurts or 
aches) as reported in the PedsQL. 
For the most part motor skills were not associated with HRQoL in regression models.  
The exception was social functioning – in this model the gross motor skills variable was most 
highly associated with social functioning.  This outcome is not surprising as children with 
SaLD often also have motor difficulties; in fact earlier research suggests that in some 
individuals, motor and communication difficulties may both be expressions of 
neurodevelopmental weakness with common origins (Wang, Lekhal, Aarø & Schjølberg, 
2014).  However, motor skills in children with SaLD are highly variable (Corriveau & 
Goswami, 2009), reflecting the complex interactions between speech, language and motor 
development (Goffman, Maassen, & Van Lieshout, 2010).  Many of the social functioning 
items refer to play.  Decreased motor skills may limit a child's ability to participate in play 
activities, which in turn may affect social functioning, and vice versa  (Visscher et al., 2007).  
Reactive/inflexible temperament was negatively associated with HRQoL for both emotional 
and physical functioning.  Such findings are consistent with the paediatric research literature, 
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which points to strong effects of temperament on HRQoL (Lawford & Eiser, 2001). With 
respect to children with SaLD, McCormack et al. (2010) reported that persistence, as a 
personal characteristic that indicates a lack of reactivity, may help minimise the negative 
impact of speech impairment on children.  
Being regularly spoken to in a LOTE was not related to HRQoL in this study.  This 
finding contrasts with earlier studies (Limbers et al.,, 2009; Varni et al., 2008) in which 
ethnicity has been found to be highly associated with HRQoL.  However, relationships 
between HRQoL and exposure to LOTE specifically are unclear.   
Previous findings regarding associations between child gender and HRQoL vary 
depending on domain(s) of HRQoL examined.  For example, boys tend to have higher scores 
for physical functioning while girls typically have higher scores for social functioning 
(Bisegger, Cloetta, von Bisegger, Abel & Ravens-Sieberer, 2005).  The relationship between 
child gender and HRQoL appears to depend somewhat on age.  For example, Michel and 
colleagues (2009) found that at eight years of age, boys and girls had similar HRQoL scores, 
but by around 13-14 years gender differences emerged with boys reporting higher HRQoL 
than girls across most HRQoL domains.  Further, as children age, girls’ HRQoL tends to 
decline more than boys’ HRQoL (Bisegger, Cloetta, von Bisegger, Abel & Ravens-Sieberer, 
2005; Michel, Bisegger, Fuhr & Abel, 2009).  The finding of no association between gender 
and HRQoL here may be due to the very young age of study children. 
Aboriginal or Torres Strait Islander origin was positively associated with physical 
functioning.  This finding does not reflect the broader evidence documenting relatively poor 
outcomes for indigenous children across health and development indicators (Trewin & 
Madden, 2005). Research has, however, found that cultural differences can influence the 
acquisition of motor skills, and some researchers have found that Aboriginal children in 
Canada and the United States reach motor milestones earlier than their non-Aboriginal peers 
(Findlay, Kohen & Miller, 2014; Kerfeld, Guthrie & Stewart, 1997).  Because children of 
Aboriginal or Torres Strait Islander origin formed a small subgroup in the present study (3-
5% of the sample) findings should nevertheless be interpreted cautiously. 
Family factors. 
Parental warmth was positively related to HRQoL, particularly emotional functioning.  
Parenting quality (especially in concert with maternal mental health) is strongly related to 
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many aspects of child development, such as socio-emotional outcomes (Giallo, Cooklin, 
Wade, D'Esposito & Nicholson, 2014). Presence of older siblings was positively associated 
with emotional functioning at the multivariate level.  When examining the experiences of pre-
school aged children with speech impairments, McCormack and colleagues (2010) reported 
that support from siblings may be beneficial.   
Maternal depression was negatively associated with all HRQoL domains, particularly 
emotional functioning.  Maternal mental health is strongly linked to children’s HRQoL, 
specifically when maternal proxy report measures are used (Davis et al., 2008). Having a 
significant level of financial hardship was significantly negatively associated with emotional 
functioning (B = -8.41).  The impact of financial hardship on HRQoL has been well 
documented however effects are usually across domains (McConnell, Breitkreuz & Savage, 
2011). 
There were mixed findings for the caregiver work status variable across HRQoL 
domains and work status categories.  This may be due to improved financial resources within 
the family and enhanced home learning environments (Washbrook, 2010).  However, 
advantages pertaining to full time work can be offset by reductions in family time 
(Nicholson, Strazdins, Brown & Bittman, 2012).    
To the authors’ knowledge, only one prior study by Markham, Dean and van Laar 
(2011) explored the association between personal and social variables and HRQoL in 
children and adolescents with SaLD (n=270).  It is not known how SaLD was measured in 
this study.  Supportive personal and social factors included living in a dual parent household, 
having two or more pets and attending a special school.  Thus, factors associated with 
HRQoL were not the same as the current study, however many of the variables examined 
differed.  
Implications in relation to the DSC model.  
All of the variables within the adapted model were associated with HRQoL at the 
bivariate and/or multivariate level.  Variables which were regarded as resistance factors (e.g., 
study child general health, presence of older siblings, parental warmth) were positively 
associated with HRQoL.  Conversely, variables which constituted risk factors (e.g., SaLD, 
gross and fine motor difficulties, maternal depression) were negatively associated with 
HRQoL.  These findings suggest that the modified framework was well suited to the current 
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research and modifications to the model were justified.  However, as the overall variance 
accounted for in multivariate models was relatively low, HRQoL domains were likely also 
related to other variables not examined in the modeling exercise.  Thus further modification 
of the model for children with SaLD is required. 
The use of secondary data meant that variable selection was constrained by what was 
well measured in the LSAC and contained tolerable levels of “missingness”.  Hence, not all 
potentially relevant variables could be examined.  Future research in this area should examine 
factors such as severity of SaLD (see Zur et al., 2007), support from parents and siblings 
(McCormack et al., 2010) and educational support (Markham et al., 2011).  The focus of the 
DSC model on modifiable risk and resistance (protective) factors led to selection of this 
model for use in the current study.  This exploratory research identified a number of 
protective and risk factors for HRQoL.  Key risk factors related to children’s 
disease/disability parameters (in this case SaLD) and psychosocial stressors (e.g., maternal 
mental health/depression).  Key protective factors pertained to intrapersonal factors (e.g., 
child health), social-ecological factors (e.g., parental warmth) and stress processing abilities 
(e.g., reactive/inflexible temperament).  Functional independence (represented by gross and 
fine motor skills in this research) was not highly associated with HRQoL. Further research is 
needed to clarify protective and risk factors for HRQoL and better understand how to address 
these factors. 
Limitations.  
Some limitations apply to the current study.  First, only cross-sectional analyses were 
performed therefore results provide a snapshot of results during this time-frame only and 
causality could not be determined.   However, subsequent longitudinal analyses are intended.  
Second, missing data was relatively high for some variables, missing not at random, and 
unadjusted in analyses.  However, variables related to non-response characteristics (e.g., 
children being regularly spoken to in a LOTE) were included in multivariate models as 
covariates where they were associated with HRQoL.  Third, a potential confounding factor is 
that the PEDS and PedsQL™ (along with many measures used here) rely on parent report.  
Concerns on the PEDS and reduced HRQoL may reflect general parental worries about their 
child’s development.  However, parent concerns about expressive speech/language on the 
PEDS show high agreement with speech-language pathology assessment (83% sensitivity 
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rate) (McLeod, Harrison, McAllister & McCormack, 2009).  Fourth, the overall variance 
accounted for was relatively low (22.5%), suggesting that HRQoL domains were likely also 
related to other variables not examined here.  Neighbourhood-level factors (e.g., 
neighbourhood disadvantage) (Drukker, Kaplan, Feron, & Van Os, 2003) may be relevant 
considerations for future research.  While R-squared values were modest, parental concern 
about speech/language development, maternal depression, parental warmth and child’s 
general health remained consistent, significant predictors across all models – attesting to the 
importance of these variables.  It should also be noted nevertheless that R-squared values are 
most important for predictive purposes and less pertinent when examining relationships 
between variables as was the case here.  Fifth, there were difficulties in mapping study 
variables to the DSC model constructs primarily relating to secondary data analysis issues i.e.  
lack of control over measurement instruments and data collection methods.  In other 
instances, concepts of interest were not measured directly or fully, introducing measurement 
error, and for some DSC model constructs (particularly stress processing) there were very 
limited choices of appropriate variables. 
 
4.5 Conclusions  
This study utilised nationally representative LSAC data to investigate the relationship 
between HRQoL, SaLD and various child and family characteristics in 4-5 year old 
Australian children.  A range of speech/language, child and family factors representing all 
constructs from the DSC Model were significantly associated with HRQoL.  While 
associated factors differed across HRQoL domains, parental concern about speech/language 
development, maternal depression, parental warmth and child’s general health were related to 
all areas of functioning.  Given the association between parent speech/language concerns and 
HRQoL (particularly social functioning), parents worried about their child’s communication 
development should seek professional advice from a speech-language pathologist.  While it 
remains unknown whether SaLD have a long term impact on children’s HRQoL, these data 
suggest that prior to school entry is an appropriate time for intervention.  Further analysis 
using longitudinal data of later, more recent LSAC data waves is needed in order to confirm 
the interrelationships among variables and identify factors associated with changes in 
HRQoL as study children enter formal schooling.    
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Chapter 5 Contribution of Speech and Language Difficulties to Health-Related Quality-
of-Life in Australian Children: A Longitudinal Analysis 
 
 
 This paper is presented in submitted format and is referenced as: Feeney, R., Desha, 
L., Khan, A., & Ziviani, J. (In press).  Contribution of speech/language difficulties to health-
related quality-of-life in Australian children: A longitudinal analysis.  International Journal 
of Speech-Language Pathology. 
 
Abstract 
Purpose: The trajectory of parent-reported health-related quality-of-life (HRQoL) for 
children aged 4 to 9 years and its relationship with speech and language difficulties (SaLD) 
was examined using data from the Longitudinal Study of Australian Children (LSAC).  
Method: Generalised linear latent and mixed modelling was used to analyse data from 
three waves of the LSAC across four HRQoL domains (physical, emotional, social and 
school functioning).  Four domains of HRQoL, measured using the Pediatric Quality of Life 
Inventory (PedsQL™), were examined to find the contribution of SaLD while accounting for 
child specific factors (e.g., gender, ethnicity, temperament) and family characteristics (social 
ecological considerations and psychosocial stressors).    
Result: In multivariable analyses, one measure of SaLD, namely parent concerns 
about receptive language was negatively associated with all HRQoL domains.   Covariates 
positively associated with all HRQoL domains included child’s general health, maternal 
mental health, parental warmth and primary caregiver’s engagement in the labour force.  
Conclusion: Findings suggest that SaLD are associated with reduced HRQoL.   For 
most LSAC study children, having typical speech/language skills was a protective factor 
positively associated with HRQoL.   
 
5.1 Introduction 
Estimates of childhood primary speech and/or language delays range from 1.35% to 
24.6% (median 5.95%) (Law, Boyle, Harris, Harkness & Nye, 2000a).  Wide variation in 
reported prevalence may be due to diversity in samples, types of speech and language 
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difficulties (SaLD), child age and definitions used to identify difficulties.  Reported 
prevalence within population rather than clinical samples ranges from 2.0% to 13.6% (Silva, 
McGee & Williams, 1983; Silva, Williams & McGee, 1987; Tomblin et al., 1996; Tomblin et 
al., 1997a; Tomblin et al., 1997b). 
SaLD is heterogeneous and developmental trajectories for children’s speech and 
language are highly variable within and across individuals (Law et al., 2000a; Thal, Reilly, 
Seibert, Jeffries & Fenson, 2004) until around seven or eight years (Dollaghan & Campbell, 
2009).  It is very difficult to predict persistent SaLD before this age (Roulstone, Miller, Wren, 
& Peters, 2009).  Speech and language pathways can, nevertheless, be moderated when 
children are exposed to environmental contexts such as higher maternal education (Hoff, 
2006). Available data focus on group level associations so information on individual 
pathways remains unclear (Dollaghan & Campbell, 2009; Roulstone et al., 2009). 
A recent review of literature on relationships between childhood SaLD and health-
related quality-of-life (HRQoL) (Feeney, Desha, Ziviani & Nicholson, 2011) highlighted a 
scarcity of research.   HRQoL refers to an individual’s health status and perceived 
satisfaction with aspects of life related to health (Eiser & Morse, 2001).  It is a 
multidimensional construct, comprising numerous ‘domains’, typically physical, 
psychological/emotional and social functioning at a minimum (Varni, Limbers, Bryant & 
Wilson, 2010).   
While studies of HRQoL for children with SaLD are limited, prior research 
examining associations between SaLD and psychological, social, and school outcomes 
provide relevant insights as these outcome areas correspond to the HRQoL domains of 
emotional, social and school functioning. There is evidence of negative associations between 
SaLD and various childhood outcomes, including social skills and social cognition, verbal 
reasoning, problem solving, literacy/educational achievement, emotional problems, attention, 
behaviour and self-esteem (Charman, Ricketts, Dockrell, Lindsay & Palikara, 2015; Dockrell, 
Lindsay, Roulstone & Law, 2014; Dockrell, Ricketts, Charman & Lindsay, 2014; Lindsay & 
Dockrell, 2000; Lindsay & Dockrell, 2012; McCabe & Meller, 2004).  SaLD is also 
associated with poorer mental health outcomes in adolescence and adulthood and worse 
vocational and socio-economic outcomes in adulthood (Law, Rush, Schoon & Parsons, 
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2009).  Conversely, good speech and language development is a protective factor in these 
outcome areas. 
There is emerging evidence that HRQoL can be compromised for children with SaLD 
and that some HRQoL domains (social and psychological functioning) are affected more than 
others (e.g., Dockrell, Ricketts, Palikara, Charmanm & Lindsay, 2012), although there is 
some inconsistency across studies regarding physical functioning (Feeney et al., 2011).  A 
recent study of HRQoL in children with specific language impairment (SLI) aged 5-8 years 
(n=637) (Flapper & Schoemaker, 2013) included a sub-group with co-morbid Developmental 
Coordination Disorder (DCD).  The researchers found no reduction in physical functioning 
for those with SLI only. However, motor functioning was reduced in the SLI + DCD group, 
lending support to the hypothesis that reductions in physical functioning observed in children 
with SaLD may be due to co-morbid conditions.   
Very few studies have examined associations between SaLD type and HRQoL 
outcomes.  Van Agt and colleagues (2011) examined HRQoL in eight year old children with 
language disorders (n=4,771 including controls).  While also measuring physical and social 
functioning, the researchers examined associations between various types of SaLD and 
psychosocial functioning.  Effect sizes for psychosocial summary scores were largest for 
children with pragmatic language impairment (1.44), spelling difficulties (0.46), parent 
reported language disorders (0.37), poor syntax use in spoken language (0.36), receptive 
reading difficulties (0.34) and technical reading difficulties (0.14).   
Children likely have varied responses in adapting to and coping with SaLD. It is 
unknown whether associations between SaLD and HRQoL are evident in population rather 
than clinical samples, at what age, and whether associations reflect other underlying problems 
such as maternal depression and child health.  Thus it is important when examining 
associations between SaLD and HRQoL that child and family characteristics are considered. 
Only one previous study (Markham et al., 2011a) has explored associations between 
HRQoL and SaLD while also considering child and family factors.  Markham and colleagues 
(2011a) examined associations between personal and social variables and HRQoL for 270 
children and adolescents with SaLD. In multivariate models some types of SaLD e.g., SLI, 
severe receptive language impairment and severe expressive language impairment were 
associated with reduced HRQoL whereas other SaLD types such as speech sound needs were 
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not.  Supportive personal and social factors included living in a dual parent household, having 
two or more pets and attending a special school.  Explanatory variables accounted for 22.5% 
of the variance in HRQoL scores.  Dockrell and colleagues (2012) examined HRQoL of 66 
children with SLI aged 6-12 years and found reductions in emotion, mood, social acceptance 
and bullying domains of the KIDSCREEN compared to a normative sample.  Children were 
followed up after an average of 12 months and researchers found significantly improved 
scores in these domains although social acceptance and bullying scores were still lower than 
the normative sample. 
A small number of longitudinal studies have examined HRQoL within healthy 
paediatric populations. Two studies examining HRQoL using the PedsQL™ in healthy 
children and adolescents (Varni, Burwinkle & Seid, 2006; Varni, Burwinkle, Seid & Skarr, 
2003) reported increases in HRQoL over time for total scores, as well as physical, emotional, 
social and school functioning subscale scores when comparing toddlers (2-4 years), young 
children (5-7 years), children (8-12 years) and adolescents (13-18 years).  This pattern held 
for both child self-report and parent proxy report.  Conversely, Palacio-Vieira et al. (2008) 
found that most HRQoL dimensions decreased over time; however, their sample was older, 
comprising children and adolescents aged 8-18 years.   
Conceptual framework. 
The disability-stress-coping (DSC) model (Wallander, Varni, Babani, Banis & 
Wilcox, 1989) was developed for use with chronically ill children and theorises that chronic 
health conditions are a continuing source of stress for children and their families.  While 
SaLD are a developmental rather than health condition, SaLD similarly require ongoing 
adjustments by children and families.  The DSC model posits that risk factors for reduced 
HRQoL, including the child’s condition/functional abilities and psychosocial stressors (e.g., 
daily hassles, major life events) are moderated by resistance (protective) factors related to the 
child’s personal characteristics (e.g., motivation, competence) and social-ecological factors 
(e.g., family environment, social support). The model can be used to facilitate identification 
of potentially modifiable risk and resistance factors for support, referral and/or intervention.  
The DSC model was modified to incorporate variables of interest for the current study 
(Figure 5.1).  No structural changes were made, rather minor modifications in variables used 
to represent specific dimensions of the model. 
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Psychosocial stress 
 
Maternal depression 
 
 
 
Stress processing 
 
Temperament: reactivity/inflexibility (subscale of the Short 
Temperament Scale for Children) 
 
Social-ecological factors 
 
 Parent 1 labour force status 
 Family/household composition variables: 
number of parents, number of older siblings 
 Parental warmth 
 Family cohesion 
 Social support 
 Parent 1 self-assessment of global health 
 Services: Access to speech-language 
pathology  
 
Intrapersonal factors  
 
 Age  
 Gender  
 Ethnicity: Aboriginal or 
Torres Strait Islander Status, 
regularly spoken to in a 
language other than English 
 Study child general health 
 Strengths & Difficulties 
Questionnaire: peer 
problems 
 
Health-related quality-of-life 
 
Pediatric Quality of Life Inventory: emotional functioning, physical 
functioning, social functioning, school functioning 
 
Disease/disability 
 
Study child speech/language development:  
3. Receptive vocabulary skills (adapted Peabody Picture Vocabulary 
Test) 
4. Concerns about how child talks and makes speech sounds; concerns 
about how child understands what is said to them (Parent’s 
Evaluation of Developmental Status) 
 
 
 
 
Figure 5.1: Modified disability-stress-coping-model to study HRQoL (original by Wallander et al., 1989) 
 
Functional independence 
Development: Developmental Competencies Scale gross and fine motor 
skills  
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The present study. 
Very few studies have examined associations between parent-reported HRQoL, 
SaLD, and other child and family factors and none have been undertaken in Australia. This 
research will explore these associations using data from a nationally representative Australian 
sample of children aged from 4 to 9 years, extracted from the Longitudinal Study of 
Australian Children (LSAC).  The current study addressed some previously identified gaps in 
the research literature by examining relationships among and between SaLD, child and 
family characteristics and HRQoL in children, thus ascertaining risk and protective factors.   
Further, this research examined HRQoL at the domain level (i.e., physical, emotional, social 
and school functioning were considered separately).  Such an approach will directly inform 
speech language pathology practice, as risk and protective factors will aid the identification 
of children and families in need of supports and domain-level analyses will inform 
interventions targeting improved HRQoL.  The study also highlights HRQoL issues specific 
to children of particular ages and with different types of SaLD.  In this paper ‘SaLD’ denotes 
speech difficulties (including problems with articulation, fluency or voice) and/or receptive 
and expressive language difficulties (including problems with content, form or function).  As 
the sample is a population (non-clinical sample), it is expected that children with SaLD 
would consist of both those with diagnosed delays/disorders and undiagnosed subclinical 
SaLD. 
Study aims were to examine: (1) the trajectory of children’s HRQoL from 4-9 years 
(including comparison of HRQoL trajectories in those with and without SaLD) and (2) 
relationships between HRQoL trajectories and SaLD adjusting for child specific factors (e.g., 
gender, ethnicity, and temperament) and family characteristics (social-ecological 
considerations and psychosocial stressors) reflecting the DSC model. 
 
5.2 Method 
Data source. 
This study used data from Waves 3, 4 and 5 of the LSAC, collected in 2008, 2010 and 
2012 respectively. The LSAC is the first nationally representative longitudinal study of 
children and their families undertaken in Australia (Sanson et al., 2002). The longitudinal 
nature of LSAC enables identification of individual, family, and broader environmental 
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factors related to stability and change in children’s developmental paths. LSAC study design, 
measurement instruments, data collection and sample information are reported elsewhere 
(Sanson et al., 2002).  HRQoL was examined in children from 4-9 years to elucidate 
determinants of HRQoL trajectories in this cohort of children as they enter formal schooling.  
A further practical consideration was the availability of appropriate measures of SaLD in the 
LSAC for children in this age range.  For example, the Peabody Picture Vocabulary Test-III 
(PPVT-III) is the only direct assessment of SaLD in the LSAC and is measured when 
children are aged 4-5, 6-7 and 8-9 years.   
Participants.  
The LSAC sample comprises two cohorts: the infant/birth (B) cohort and 
child/kindergarten (K) cohort, aged 0-1 and 4-5 years respectively at the first data collection 
wave in 2004. The present longitudinal analyses are based on data from the B cohort only, 
involving, 4,386 children at Wave 3, 4,241 at Wave 4 and 4,085 at Wave 5.  This research 
examined associations between speech/language development and HRQoL for all LSAC 
children, not only those with SaLD, and did not exclude children with poor physical or 
intellectual development. 
Data were collected via face to face interview and questionnaire completion with the 
child’s primary caregiver (usually the child’s biological mother, termed ‘P1’), a questionnaire 
left behind for P1 to self-complete, direct assessment of children's physical and cognitive 
development, and teacher/carer report (e.g., on the school/child care environment).  For the 
sake of consistency, all measures used in this research were parent report (aside from the 
PPVT which involved direct assessment of the child).   
Study participants.  
Table 5.1 contains socio-demographic variables of study children and families at 
waves 3-5.   
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Table 5.1 Socio-demographic characteristics of study children and families at Waves 3-5 
 
N.B. Some variables do not total to n for the respective wave due to missing data. 
Note: a. SE - standard errors. b. Child’s primary caregiver. c. NA - not available.  
Characteristics Wave 3  
(n =  4386) 
Wave 4  
(n =  4185) 
Wave 5  
(n =  4085) 
Study children mean age in years ± SEa 4.8 ± .05 6.8 ± .064 8.9 ± .068 
P1b mean age in years ± SEa 35.1 ± .136 37.1 ± .149 39.2  ± .144 
 N % n % n % 
Study child gender   
Male 2,251 51.2 2,168 51.2 2096 51.2 
Female 2,135 48.9 2,074 48.8 1989 48.8 
P1 gender  
Male 91 2.2 107 2.8 131 3.4 
Female 4295 97.8 4078 97.2 3946 96.6 
Study child ethnicity  
Australian born 4370 99.6 4170 99.6  
NAc Aboriginal or Torres Strait Islander 149 3.4 221 5.1 
Main language spoken at home by P 1 
not English 
466 14.14 729 17.2 
Family composition  
Two resident parents/guardians 3,900 88.9 3,575 84.7 3,512 83.8 
One resident parent/guardian 486 11.1 646 15.3 565 16.0 
Only child 454 11.4 403 9.5 335 8.9 
One sibling 2,110 46.3 1,850 43.7 1,774 42.4 
Two or more siblings 1,822 42.3 1,989 46.9 1,968 48.2 
Region within State  
Capital City  2,707 61.4 2,691 64.1 2,440 62.7 
Rest of State 1,671 38.6 1,540 35.9 1,639 37.1 
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Age ranges of B cohort children were 4 years 1 month to 5 years 10 months (mean = 
4.8 years) at Wave 3, 6 years to 7 years 7 months (mean = 6.8) at Wave 4 and 8 years 1 
month to 9 years 9 months (mean 8.9 years) at Wave 5. Fifty one per cent of children were 
male and almost all (over 99%) were Australian born.   
Procedure.  
Written informed consent was obtained from parents of each participating child, and 
the study was approved by the Australian Institute of Family Studies Ethics Committee.  
From Wave 2, data collection was undertaken by the Australian Bureau of Statistics. For each 
data wave, at least 75% of families were interviewed in a six month period, with the 
remainder interviewed within a year.   
Initially, variable selection was informed by research evidence on HRQoL in 
‘healthy’ children and those with a range of developmental and health challenges.  This 
literature was also aligned with the DSC model, and hence informed hypotheses to be tested. 
The use of secondary data nevertheless meant that variable selection was constrained by what 
was well measured in the LSAC and contained tolerable levels of “missingness. 
Outcome variables: Health-related quality-of-life.  
The Pediatric Quality of Life Inventory (PedsQL 4.0™) (Varni, Seid & Rode, 1993) 
is a HRQoL measure for children and adolescents aged 2–18 years.  It comprises four 
subscales measuring different HRQoL domains: physical functioning (eight items), emotional 
functioning (five items), social functioning (five items) and school functioning (three to five 
items, depending on child age).  PedsQL™ data from Waves 3, 4 and 5 were used in this 
study.  For LSAC study children from the B cohort, the 2-4 year old version of the PedsQL™ 
was used in Wave 3, the 5-7 year old version was used in Wave 4 and the 8-12 year old 
version was used in Wave 5.  The measure was completed by parents at all three waves.  The 
PedsQL™ was adapted and reproduced for use in the LSAC.  Simplifications in wording 
were made to the preamble and individual items.  The LSAC PedsQL™ is scored on a 5 point 
Likert scale (response options range from 1 = never a problem to 5 = almost always a 
problem, ‘not sure’ was coded as a missing value).  Subscale scores were the mean of all 
subscale items.  HRQoL subscales are observed scores rather than latent variables. 
Reliability, validity and clinical utility of the PedsQL™ are well established (Varni et 
al., 2006; Varni et al., 2003; Varni, Seid & Kurtin, 2001).  Internal consistency was examined 
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within the current study sample. For Waves 3-5, (which used the 2-4, 5-7, and 8-12 year old 
versions respectively), Cronbach’s α exceeded 0.95 for each PedsQL™ subscale and the total 
instrument, signifying high internal consistency.  The underlying factor structure was 
examined using confirmatory factor analysis, revealing four factors at Wave 3 (each scale 
loaded onto a single factor).  This finding differs from preceding studies (e.g., Varni et al., 
2001; Varni, Limbers & Newman, 2008; Varni, Limbers & Newman, 2009) which reported 
five factors, with school functioning loading on two factors.  However, previous studies were 
undertaken with children aged five years and above using the five item school functioning 
scale rather than the three item scale examined here. 
Explanatory variables: Measures of SaLD. 
The Parents’ Evaluation of Developmental Status (PEDS) (Glascoe, 1998) is a ten 
item screening and surveillance tool capturing parents' perceptions of their child's 
development, used from birth to eight years.  It identifies the extent to which children are at 
risk for developmental difficulties e.g., communication, behavioural and mental health 
problems.  The present study utilises the two communication items, including one question 
on expressive speech and language concerns (“concerns about how your child talks and 
makes speech sounds”) and one on receptive language concerns (“concerns about how your 
child understands what you say to him/her”).  Parents rate each item using “yes”, “a little” or 
“no” response options, and “yes” and “a little” responses were combined, resulting in a 
dichotomous measure indicating presence or absence of parental concerns.  This approach 
has been used in previous LSAC studies (e.g., McLeod & Harrison, 2009; Walker & Teo, 
2014).  Wave 3 and 4 PEDS data were used here (the measure was not included at Wave 5). 
The PPVT-III (Dunn & Dunn, 1997) assesses children’s understanding of spoken 
word meanings (i.e. receptive vocabulary) for Standard American English.  A short, 40 item 
version of the PPVT, modified for the Australian context, was developed for the LSAC 
(Australian Council for Educational Research & Rothman, 2000).  The adapted PPVT 
demonstrated acceptable content validity, concurrent validity, construct validity and person 
separation reliability (Australian Council for Educational Research & Rothman, 2000).  
PPVT data from Waves 3 to 5 were used here.  Age effects were observed on the adapted 
PPVT, thus age specific scores were derived as per the process outlined in Sanson and 
Misson (2005), with children grouped into five approximately equal age bands at each wave.  
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Language impairment is generally defined as performance more than one standard deviation 
below the mean for a defined age, roughly in the bottom 15th percentile of the age group 
(Rice, Taylor & Zubrick, 2008). Within each age band children’s scores were dichotomised 
using a cut point at the 15th percentile with poor receptive vocabulary ability defined by 
scores below the 15th percentile.  
Other child characteristics. 
Child characteristics examined in this study were gender, Aboriginal or Torres Strait 
Islander origin and child health status (measured at Waves 3 and 4 using a single item from 
the Short-Form Health Survey-6) (Ware, Nelson, Sherbourne & Stewart, 1992).  Additional 
child characteristics included peer problems, assessed using a scale from the Strengths and 
Difficulties Questionnaire (SDQ) (Waves 3 and 4) (Goodman, 1997). Internal consistency of 
the SDQ peer problems scale was examined within the current study sample. Cronbach’s α 
exceeded 0.99 at Wave 3 and was 0.58 at Wave 4.  Stress processing was measured using the 
Short Temperament Scale for Children (STSC) reactivity/inflexibility scale at Wave 3 
(Sanson, Smart, Prior, Oberklaid & Pedlow, 1994).  Internal consistency of the STSC 
reactivity/inflexibility scale exceeded 0.97. 
Family characteristics. 
Family characteristics included psychosocial stressors, namely maternal mental 
health, measured using the Kessler K6 screening scale at Waves 3 and 4 (Kessler et al., 
2003). Internal consistency of the K6 was examined within the current study sample. For 
Waves 3-4, Cronbach’s α exceeded 0.91 for the total instrument. Ten social-ecological 
variables were examined comprising (1) number of resident parents/guardians (Waves 3 and 
4), (2) older siblings in the home at Wave 3, (3) financial hardship (a scale sourced from the 
Household, Income and Labour Dynamics in Australia and reported at Wave 3) and (4) 
caregiver work status (e.g., employed full time, employed part-time, not in the labour force) 
measured at Waves 3 and 4.  Other social-ecological variables included (5) family cohesion 
(Waves 3 and 4) a scale from the Millennium Cohort Study (Smith & Joshi, 2002) and (6) 
Wave 3 parental warmth, measured using a modified sub-scale from the Child Rearing 
Questionnaire (CRQ) (Paterson & Sanson, 1999).  Internal consistency of the parental 
warmth measure exceeded 0.92 for Waves 3-4. Whether or not the study child was regularly 
spoken to in a language other than English (LOTE) at Wave 3 (7) was also examined, as was 
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(8) use of speech-language pathology services in the last 12 months at Wave 3 or 4 (scored 
yes/no) and (9) parental social support at Wave 3, a single item measure from the Australian 
Life Course Survey (1996) (“How often do you feel that you need support or help but can’t 
get it from anyone?”, coded sometimes or never/very often or often).  Finally, (10) caregiver 
health status at Waves 3 and 4 was measured using an item from the Short-Form Health 
Survey-6 (Ware et al., 1992). 
Data analysis. 
Descriptive analyses were initially performed to explore distributions of key 
variables: four HRQoL domain scores across Waves 3 to 5; SaLD across Waves 3 and 4 
(PEDS parent concern) and Waves 3-5 (adapted PPVT).  Patterns of missing data were 
examined. At Wave 3 most variables were from the P1 face-to-face interview questionnaire, 
which contained almost no missing data.  However, several explanatory variables 
(PedsQL™, K6, social support, P1 global health, SDQ peer problems, and the STSC 
reactivity/inflexibility scale) were taken from the P1 Leave Behind questionnaire, which 
contained 12-25% missing data at Wave 3.   
The nature of missingness in the P1 face-to-face interview, P1 Leave Behind 
questionnaires and each of the PedsQL™ scales was examined using logistic regression 
analyses of socio-demographic characteristics of respondents and non-respondents.  Wave 3 
missing data were examined for the questionnaire with sizeable missing data, the P1 Leave 
Behind questionnaire.  Specifically, patterns of missing values were examined for the social 
support variable as the variable containing the most missing values.  Examination of 
characteristics of respondents and non-respondents revealed differences between the groups 
with respect to (1) child age, (2) single parent household status, (3) children regularly being 
spoken to in a LOTE and (4) Aboriginal or Torres Strait Islander origin.   Little’s MCAR test 
(Little, 1988) was used to examine missing values across all variables used in the analyses 
reported here (including data from Wave 3, 4 and/or 5).  Results indicated that data were 
missing completely at random (χ2 = 98.42, df = 264, p = 0.99). 
This is a limitation of the study. However, changes in data collection methods greatly 
reduced ‘missingness’ from Wave 4 onwards.  Missing data for all explanatory variables was 
one percent or less at Wave 4 and less than two percent at Wave 5.    Bivariate associations 
between speech/language, child and family factors and HRQoL over time were examined 
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using generalised linear latent and mixed models (GLLAMM) to screen variables for 
multivariable modelling.  Finally, GLLAMM were implemented to examine adjusted 
relationships between SaLD measures and HRQoL over time while accounting for significant 
child and family variables.  Four multivariable models were developed, with subscale means 
(physical, emotional, social and school functioning) as outcome variables.  
Multiple imputation was not utilised in this study, as when data are NMAR, multiple 
imputation can no longer offer unbiased estimates (Buhi, Goodson & Neilands, 2008).  The 
development of additional weights to compensate for non-response to specific survey 
instruments/variables was considered.  However, only one weight per case can be used during 
analyses.  Therefore, the creation of additional weights to compensate for non-response for a 
specific survey instrument or variable poses difficulties when analyses are already utilising 
population or sample weights.  To reduce bias, a number of variables related to non-response 
characteristics (e.g., Aboriginal or Torres Strait Islander status, study child being regularly 
spoken to in a LOTE, number of resident parents/guardians) were included in multivariable 
model(s) as covariates.  GLLAMM analyses utilise all available data (rather than complete-
case analysis/ listwise deletion). 
Variables significantly associated with each HRQoL domain at the 5% level in 
bivariate analyses were considered for inclusion in multivariable GLLAMM.  Modelling was 
initially carried out with all significant covariates included simultaneously, and then variables 
not found to be significantly associated with HRQoL were dropped from each model until all 
variables retained reached significance. After models were run, residuals, coefficients and 
corresponding p-values and overall model fit statistics were inspected to inform an iterative 
process for model development and testing model assumptions.   
Both sample and population weights have been calculated to compensate for sampling 
error, initial non-response and attrition over time in the LSAC (Soloff, Lawrence, Misson, 
Johnstone & Slater, 2006). When examining prevalence estimates data were weighted, 
whereas, when assessing relationships data were unweighted. Statistical significance was set 
at P<.05. Analyses were conducted using Stata V13.0 (StataCorp 2013).  
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5.3 Result 
HRQoL. 
More than 86% of parents completed the PedsQL™ at Wave 3, over 99% at Wave 4 
and approximately 98% at Wave 5.   HRQoL domain scores indicate that on average children 
almost never (score of 75) or never (score of 100) experienced problems with specified areas 
of functioning in the past month.  Across the three data waves physical functioning scores 
were highest at Wave 3 (mean score = 85.0, SD=11.17), fell at Wave 4 (mean = 77.8, 
SD=19.51) and increased at Wave 5 (mean = 82.9, SD=15.89) (see Figure 2 for trends).  
Cohen’s F-squared was 0.003 indicating no real changes in physical functioning scores over 
time.  Mean emotional functioning scores were 74 across all three data waves (Cohen’s F-
squared < 0.001).  Social and, more so, school functioning scores declined over time.  Mean 
scores for social functioning were 84.3 (SD=15.30) at Wave 3, 79.1 (SD=18.09) at Wave 4 
and 79.1 (SD=17.87) at Wave 5.  Cohen’s F-squared was 0.019, indicating small effect size 
for changes in social functioning scores.  Mean scores for school functioning were 86.4 
(SD=15.05) at Wave 3, 75.2 (SD=17.19) at Wave 4 and 74.0 (SD=17.23) at Wave 5 and 
Cohen’s F-squared was 0.151, indicating a medium effect size. 
 
Figure 5.2: Mean health-related quality-of-life domain scores at waves 3-5 
 
N.B. Error bars indicate standard deviation around the mean 
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Sample individual HRQoL trajectories. 
Figures 5.3-5.6 below depict sample individual trajectories for physical, emotional, 
social and school functioning respectively.  For each domain of HRQoL, study children 
with identical mean scores across the three data collection waves were selected (children 
with a mean score of 80 for physical functioning, 75 for emotional functioning, and 78 for 
social and school functioning).  These figures highlight individual variation in HRQoL 
trajectories even for children with similar mean scores. 
 
 
Figure 5.3: Sample individual study child trajectories for physical functioning 
 
 
Figure 5.4: Sample individual study child trajectories for emotional functioning 
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Figure 5.5: Sample individual study child trajectories for social functioning 
 
 
Figure 5.6: Sample individual study child trajectories for school functioning 
 
 
Prevalence of SaLD and potential SaLD. 
At Wave 3, around one quarter (26%) of parents reported concerns with their child’s 
expressive speech/language development and 7% had concerns about their child’s receptive 
language (Table 5.2).  At Wave 4, 18% of parents had concerns about their child’s expressive 
speech/language and 11% had concerns about how their child understood what was said.  The 
mean adapted PPVT-III raw score was 64.6 (SE = 0.18) at Wave 3, 73.9 (SE = 0.13) at Wave 
4 and 78.8 (SE = 0.12) at Wave 5. Across the age groups, 18-20% of PPVT standardised 
receptive vocabulary scores fell at or below the 15th percentile. 
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Table 5.2 Prevalence of SaLD and potential SaLD by PEDS and PPVT-III 
 Wave 3  
(n =  4384) 
Wave 4  
(n =  4163) 
Wave 5  
(n =  4014) 
n % n % n % 
PEDSa expressive speech/language 
Parental concerns 
No parental concerns 
 
1093 
3291 
 
25.9 
74.1 
 
745 
3418 
 
18.4 
81.6 
 
 
 
 
NAb 
PEDS receptive language  
Parental concerns 
No parental concerns 
 
288 
4096 
 
7.4 
92.6 
 
398 
3765 
 
10.9 
89.1 
Adapted PPVT-IIIc  
Below the 15th percentile 
Above the 15th percentile 
 
617 
3649 
 
18.2 
81.8 
 
674 
3511 
 
19.3 
80.7 
 
 
556 
2614 
Adapted PPVT-III mean score ± 
SEa (range) 
64.6 ± 0.18  
(34.19 - 84.78) 
73.9 ± 0.13  
(35.66 – 91.58) 
78.8 ± 0.12  
(51.53 – 105.65) 
Note: a. PEDS - Parents’ Evaluation of Developmental Status.  b. NA - not asked at this wave.  
c. Peabody Picture Vocabulary Test-III.  
 
Bivariate analyses. 
Children who had SaLD defined by parent concern about receptive language or 
expressive speech/language had lower HRQoL scores across all four domains than those 
without SaLD (P < .001). Children with SaLD defined by poor receptive vocabulary ability 
demonstrated reduced physical, social and school functioning (P < .001) but not emotional 
functioning.  All other child and family variables except use of speech-language pathology 
services were significantly associated with at least one HRQoL domain and hence were 
included in multivariable model(s).  The four multivariable models included different sets of 
explanatory variables, based on significant associations at the bivariate level.   
Multivariable models included both fixed and random factors.  The random factor 
across all four models was PEDS parental expressive speech/language concerns.  Decisions 
regarding whether to treat factors as fixed or random were theoretically driven (based on 
research findings on variability of factors over time).  For example, PEDS expressive 
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speech/language concerns were treated as a random factor as there is evidence that speech 
delays are more variable over time than language delays (Law, Boyle, Harris, Harkness & 
Nye, 2000a). 
In addition to identifying random effects in the models, one variable was derived to 
capture change over time in longitudinal analyses.  P1 work status differed across waves for 
some participants and hence a variable was derived which captured information on work 
status at Waves 3 and 4.  This variable was coded (1) not in the labour force both waves (2) 
employed part time one wave, not in the labour force other wave (3) employed both waves 
and full time for at least one (4) employed part time both waves (5) employed full time one 
wave, not in the labour force other wave (6) other. 
Associations between dependent and explanatory variables were considered.  Where 
components of two measures were very similar and highly associated, the explanatory 
variable was omitted from models.  This process resulted in exclusion of SDQ peer problems 
from the social functioning model.   
Multivariable analyses. 
Multicollinearity among explanatory variables was examined using bivariate 
GLLAMM.  Significant associations (p<.05) existed between most variables, likely owing in 
part to the large sample.  However, there was no evidence of multicollinearity amongst 
theoretically similar variables e.g., the three SaLD variables. Therefore, no variables were 
excluded on this basis. 
Multivariable models were run adding all significant explanatory variables one at a 
time.  Changes in coefficient signs and magnitudes were observed to examine the impact of 
individual variables on the particular model.  No large or unexpected changes were observed.  
Residuals were assumed to be normally distributed under the Central Limit Theorem, which 
proposes that regardless of the shape of the population distribution, distribution of sample 
means approaches normal if the sample size is sufficiently large (Linoff, 2010).  Influential 
outliers were examined using Cook’s distance.  A cut-off of one was used for identifying 
outliers (Cook & Weisberg, 1982).  All values were less than .91.  In the four final 
multivariable models, variance inflation factors for each variable were less than 2 (ranging 
from 1.00 to 1.19), indicating that multicollinearity was not likely to be a problem for these 
models. Significant associations for the models pertaining to each HRQoL domain are 
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presented below.  Unless stated, variables were measured at Wave 3 (4-5 years) and Wave 4 
(6-7 years) as indicated in Table 5.3. 
Factors associated with physical functioning. 
After adjusting for other variables in the model, PEDS parental receptive language 
concerns were negatively associated with physical functioning trajectories (P < .001). Study 
child general health was positively associated with physical functioning trajectories, as were 
social-ecological factors including family cohesion, parental warmth, maternal mental health 
(all P < .001) and caregiver work status categories: “full time one wave, not in the labour 
force other wave” (P = 0.011), “part time one wave, not in the labour force other wave” (P = 
0.005) and “employed part time both waves” (P = 0.042) (Table 5.3).  Reactive temperament 
was negatively associated with physical functioning trajectories, along with intrapersonal 
factors: the study child being regularly spoken to in a LOTE (at 4/5 years) and peer problems 
(differences P < .001). Effect sizes (Cohen’s F-squared) were small for caregiver work status 
(0.010) and medium for reactive temperament (0.059).  All other Cohen’s F-squared values 
ranged from <0.001 to 0.009, suggesting that significant p values for these variables may be 
impacted by large sample size.  In the final physical functioning model, the 15 explanatory 
variables produced an R2 of 0.11 (F (11, 6783) =   79.59, P < .001). 
Factors associated with emotional functioning. 
PEDS receptive language concerns were negatively associated with emotional 
functioning trajectories (P < .001). Study child general health was positively associated with 
emotional functioning trajectories as were social-ecological factors including having older 
siblings in the home, parental warmth, maternal mental health (all P < .001), primary 
caregiver general health (P = .001), and caregiver work status categories “part time one wave, 
not in the labour force other wave” (P = 0.005) and “other” (P = 0.011). Peer problems were 
negatively associated with emotional functioning trajectories (P < .001), and financial 
hardship at 4/5 years (P = .001).  Effect sizes were small for peer problems (0.025).  All other 
Cohen’s F-squared values ranged from <0.001 to 0.007.  In the final, fully adjusted 
multivariable model with 13 explanatory variables, 11 percent of the total variability in 
emotional functioning scores was explained (R2 = 0.11; F (12, 7108) =   76.09, P < .001).   
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Factors associated with social functioning. 
PEDS receptive language concerns were negatively associated with social functioning 
trajectories (P < .001). The random effect, PEDS expressive speech/language concerns made 
a significant contribution to the variability of the school functioning model (P < .001).   Study 
child general health was positively associated with social functioning trajectories along with 
social-ecological factors: family cohesion, parental warmth, maternal mental health, having 
older siblings in the home (all P < .001), caregiver work status categories “employed part 
time both waves”, “part time one wave, not in the labour force other wave” (both P = 0.002) 
and “full time one wave, not in the labour force other wave” (P = 0.040).  Some (P = 0.008) 
and significant financial hardship (P = 0.008), reactive temperament and the study child being 
regularly spoken to in a LOTE (both P < .001).   Effect sizes were small for PEDS receptive 
language concerns (0.010) and reactive temperament (0.022).  All other Cohen’s F-squared 
values ranged from <0.001 to 0.005.  In the final social functioning model, the 15 explanatory 
variables produced an R2 of 0.12 (F (13, 6745) =   69.08, P < .001).   
Factors associated with school functioning. 
SaLD measures including PEDS receptive language concerns and PPVT poor 
receptive vocabulary (at 4/5, 6/7 and 8/9 years) (both P < .001), were negatively associated 
with school functioning trajectories as was the random effect, PEDS expressive 
speech/language concerns (P < .001).   Intrapersonal factors such as female gender and study 
child general health were positively associated with school functioning trajectories, as were 
social-ecological factors, namely family cohesion, maternal mental health (all P < .001), 
warm parenting (P = 0.042), and caregiver work status categories “part time one wave, not in 
the labour force other wave” (P < .001), “employed both waves and full time for at least one” 
(P = 0.002) and “employed part time both waves” (P = 0.007).  Peer problems, reactive 
temperament (both P < .001), the study child being regularly spoken to in a LOTE and some 
(P = 0.001) and significant financial hardship (P = 0.016) were negatively associated with 
school functioning.  Effect sizes were small for caregiver work status (-0.011), PEDS 
receptive language concerns (0.018) and reactive temperament (0.029).  All other Cohen’s F-
squared values ranged from 0.002 to 0.006.  In the final model, the 17 explanatory variables 
produced an R2 of 0.16 (F (16, 6715) =   78.6, P < .001).   
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Table 5.3 Factors associated with four domains of HRQoL 
 
Explanatory variables 
 
Outcome variable: domains of health-related quality-of-life 
Physical 
functioning 
Reg Coef 
(SE) a 
Emotional 
functioning 
Reg Coef 
(SE) 
Social 
functioning 
Reg Coef 
(SE) 
School 
functioning 
Reg Coef 
(SE) 
PEDS parental receptive 
language concerns b 
-5.08 (0.66) 
** 
-4.18 (0.64) 
** 
-9.32  (0.70) 
** 
-7.91 (0.70) 
** 
PPVT poor receptive 
vocabulary c 
nsd NA e ns -1.89 (0.52) 
** 
Maternal mental health b .69 (0.16) 
** 
1.32 (0.15) 
** 
.98 (0.17) ** .88 (0.17) ** 
Social support f ns ns ns ns 
Primary caregiver work 
status b, g 
- Employed part time 
one wave, not in the 
labour force other 
wave 
 
 
1.91 (1.91) 
* 
 
 
2.16 (0.78) * 
 
 
2.41 (0.76) ** 
 
 
2.69 (0.69) ** 
- Employed both waves 
and full time for at 
least one 
1.23 (0.69) 
ns 
.66 (0.79) ns 1.19 (0.78) ns 2.19 (0.70) * 
- Employed part time 
both waves 
1.43 (0.70) 
* 
1.35 (0.80) 
ns 
2.44 (0.79) ** 1.93 (0.71) * 
- Employed full time 
one wave, not in the 
labour force other 
wave 
1.98 (0.76) 
* 
1.16 (0.88) 
ns 
1.78 (0.87) * .99 (0.78) ns 
- Other .77 (0.92) ns 2.64 (1.04) * 1.30 (1.03) ns .55 (0.93) ns 
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Explanatory variables  
Outcome variable: domains of health-related quality-of-life 
Physical 
functioning 
Reg Coef 
(SE) a 
Emotional 
functioning 
Reg Coef 
(SE) 
Social 
functioning 
Reg Coef 
(SE) 
School 
functioning 
Reg Coef 
(SE) 
Hardship scale f, h 
- Some hardship  
 
- Significant hardship  
 
ns 
 
-1.83 (0.56) 
** 
 
-1.67 (0.56) 
** 
 
-1.61 (0.50) 
** 
ns -5.36 (1.45) 
** 
-4.62 (1.44) 
** 
-3.11 (1.30) * 
Two resident 
parents/guardians b  
ns ns ns ns 
Study child has older siblings 
in the home f 
NA 1.70 (0.41) 
** 
1.56 (0.40) ** NA 
Family cohesion b 3.30 (0.70) 
** 
ns 2.85 (0.74) ** 2.32 (0.74) ** 
Primary caregiver parental 
warmth f 
1.76 (0.38) 
**  
3.02 (0.43) 
** 
2.61 (0.43) ** .79 (0.39) * 
Primary caregiver global 
health measure b 
ns 2.58 (0.66) 
** 
ns ns 
Study child sex f NA NA NA 1.66 (0.36) ** 
Aboriginal or Torres Strait 
Islander origin f 
NA NA NA ns 
Study child regularly spoken 
to in a LOTE f 
-2.50 (0.52) 
** 
NA -2.50 (0.58) 
** 
-3.45 (0.53) 
** 
Study child general health b 5.60 (0.53) 
** 
2.62 (0.51) 
** 
4.37 (0.56)** 8.25 (0.57) ** 
SDQ Peer Problems Scale b -1.22 (0.12) 
** 
-1.86 (0.12) 
** 
NA -1.67 (0.13) 
** 
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Explanatory variables  
Outcome variable: domains of health-related quality-of-life 
Physical 
functioning 
Reg Coef 
(SE) a 
Emotional 
functioning 
Reg Coef 
(SE) 
Social 
functioning 
Reg Coef 
(SE) 
School 
functioning 
Reg Coef 
(SE) 
Short Temperament Scale for 
Children f 
-2.36 (0.22) 
** 
NA j -2.85 (0.24) 
** 
-1.62 (0.22) 
** 
 Physical 
functioning 
LRT k 
Emotional 
functioning 
LRT 
Social 
functioning 
LRT 
School 
functioning 
LRT 
PEDS parental expressive 
speech/language concerns b  
ns  
 
ns  
 
(2, N = 
10,200) = 
23.87, p<.001 
 (2, N = 
10,941) = 
26.66, p<.001 
Note: * Significant at P <0.05 level.  ** Significant at P=0.001 level.  
a. Reg Coef – regression coefficient, SE - standard errors.  b. Variable measured at Waves 3 
and 4.  c. Variable measured at Waves 3, 4 and 5.  d. ns - not significant (p > 0.05).  e. NA - 
not included in models because variable not associated with HRQoL at bivariate level or 
highly associated with dependent variable. f. LOTE – language other than English.  Variable 
measured at Wave 3. Reference category = sometimes or never.  g. Reference group - Not in 
the labour force both waves.  h. Reference group - no hardship. i. Reference group - male.  j. 
Ran model with and without variable.  k. LRT - likelihood-ratio test statistics are provided for 
the random effect PEDS expressive speech/language concerns. 
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5.4 Discussion 
This study aimed to examine the trajectory of HRQoL and its relationship with SaLD, 
while accounting for a range of other potentially explanatory child specific factors and family 
characteristics.  Children in this largely healthy sample, unsurprisingly, had high parent-
reported HRQoL.   In multivariable models, HRQoL domains from 4-9 years were negatively 
associated with parent concerns about receptive language.   Covariates positively associated 
with all HRQoL domains were child’s general health, parental warmth, maternal mental 
health and primary caregiver’s labour force engagement.   
Associations between SaLD and parent perceived child HRQoL from 4-9 years varied 
depending on SaLD measures (PEDS parental expressive concerns, PEDS parental receptive 
concerns, PPVT) and HRQoL domains.  PEDS receptive language concerns were negatively 
associated with HRQoL in all models, and coefficients were relatively large compared to 
other explanatory variables. For children with SaLD, the largest reduction in HRQoL scores 
relative to SaLD was for social functioning followed by school, physical and emotional 
functioning.  Further, small effect sizes were only observed for associations between PEDS 
parental receptive concerns and social and school functioning.  Reductions in social and 
school functioning are consistent with previous research suggesting these domains of HRQoL 
are often reduced in children with SaLD (Feeney et al., 2011).   These findings are also 
consistent with earlier research on HRQoL in children with SaLD (Feeney et al., 2012), and 
studies examining social and academic difficulties in children with SaLD (Dockrell et al., 
2011; McCabe & Meller, 2004; Snow & Powell, 2004).  The research literature has reported 
associations between SaLD and various emotional/psychological problems (Rescorla, Ross & 
McClure, 2007; van Daal, Verhoeven, & van Balkom, 2007).  However studies of HRQoL 
have yielded mixed results concerning emotional functioning, as was the case here where 
findings depended on the measure of SaLD employed and child age.  Reduced physical 
functioning was likely due to co-morbid conditions, which are common in children with 
SaLD (Pieters et al, 2012).  PEDS expressive speech/language concerns were negatively 
associated with social and school functioning trajectories and PPVT poor receptive 
vocabulary was negatively associated with school functioning trajectories only.   
Study child general health was related to all HRQoL domains, especially school and 
physical functioning.  While it could be hypothesised that health is a proxy for HRQoL, the 
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child health measure asked parents to assess the “study child’s current health”, which differs 
from making judgments about specific areas of functioning (e.g., walking, having hurts or 
aches) in the PedsQL™.  Other key child factors were temperament and peer problems.   
Links between temperament and personality factors and HRQoL in clinical populations are 
well established (e.g., Vollrath & Landolt, 2005). Similarly, Stevanovic (2013) found that 
peer problems (also measured using the SDQ) were associated with reductions in HRQoL in 
healthy children but not adolescents. 
In this study female gender was positively associated with school functioning while 
being regularly spoken to in a LOTE was negatively associated with physical, social and 
school functioning.  Earlier studies (Bisegger, Cloetta, von Bisegger, Abel & Ravens-
Sieberer, 2005; Michel, Bisegger, Fuhr & Abel, 2009) have reported that over time girl’s 
HRQoL tends to decline more than boy’s HRQoL. Links between HRQoL and exposure to 
LOTE are unclear and hence require further examination in future research. Aboriginal or 
Torres Strait Islander origin was unrelated to HRQoL here.  This finding is encouraging 
given the relatively poor health, education, and socioeconomic outcomes of indigenous 
children (Munro, 2012).  
Primary caregiver work status across Waves 3 and 4 was consistently associated with 
HRQoL trajectories.  However results were difficult to interpret given mixed findings across 
HRQoL domains and variable categories.  Further, it is unclear what underlying concepts(s) 
(e.g., time, financial resources etc.) this variable measures and how these constructs interact 
with HRQoL.  Results suggest that primary caregiver exposure to employment has positive 
associations with HRQoL. This may be due to increased household financial resources and/or 
enriched home learning environments (Washbrook, 2010).  There is a need for further 
investigation of this association using different research methods as secondary analyses here 
did not yield clear findings.  
Poor maternal mental health was negatively associated with all HRQoL domains.  
This finding is unsurprising given established links between mental health and HRQoL which 
can be due to lower maternal proxy reports of child outcomes and/or actual impacts of 
maternal depression on children (Gutman, Brown, Akerman & Obolenskaya, 2010; 
Mowbray, Lewandowski, Bybee & Oyserman, 2005).  The PedsQLTM was completed by P1, 
who in more than 95% of cases was the study child’s mother.  Similarly, low parental warmth 
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at Wave 3 was negatively associated with all HRQoL domains.  Parental warmth (especially 
combined with maternal mental health) is strongly related to children’s socio-emotional and 
other developmental outcomes (Giallo, Cooklin, Wade, D'Esposito & Nicholson, 2013).  
Primary caregiver global health was positively associated with emotional functioning.  While 
less important than mental health, parental general health is also associated with children’s 
physical and behavioural outcomes (Kahn, Zuckerman, Bauchner, Homer & Wise, 2002). 
Limitations.  
Limitations apply to the current work.  First, there were difficulties mapping 
explanatory variables to DSC model constructs primarily relating to secondary data analysis 
issues i.e.  lack of control over data collection methods and measurement instruments.  In 
other instances, concepts of interest were not measured directly or fully, introducing 
measurement error, and for some DSC model constructs (particularly stress processing) there 
were limited choices of appropriate variables. Second, previous cross-sectional analyses 
conducted prior to this research enabled examination of relationships between HRQoL and 
SaLD while accounting for fine and gross motor skills. However, possible associations 
between HRQoL and physical co-morbidities of SaLD could not be explored here, as fine and 
gross motor skills examined in earlier cross-sectional analyses were not measured at Waves 4 
and 5.   As motor skills vary over time it would have been inappropriate to use measures from 
Wave 3 in longitudinal analyses here.  Future studies should include detail on co-morbid 
conditions.  Third, missing data at Wave 3 was relatively high for some variables, missing not 
at random, and unadjusted in analyses.  However, variables related to non-response 
characteristics (e.g., Aboriginal or Torres Strait Islander status) were included in 
multivariable models as covariates and missing data at Waves 4 and 5 was negligible.  
Fourth, a potential confounding factor is that the PEDS and PedsQL™ (along with many 
measures used here) rely on parent report.  This reliance on parent report measures completed 
by a single informant (P1) may have inflated the observed associations.  It is a limitation that 
HRQoL is measured by parent proxy report at all three waves when child report is typically 
used on the PedsQL™ with children five years and above.  However, maintaining a 
consistent informant enables comparison of HRQoL scores over time.  Fifth, dichotomisation 
of speech and language measures was used to create subpopulations of interest, however it is 
acknowledged that this approach results in loss of information on between-subject variability.  
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Sixth, decisions regarding whether to treat factors as fixed or random were theoretically 
driven and the number of random effects included in models were minimised to overcome 
problems with convergence of estimates of the model parameters.   
 
5.5 Conclusion 
Despite fluctuations in SaLD, findings here indicate that parents who have concerns 
about their child’s speech and language (particularly receptive language) at any data 
collection wave(s), rate the quality of their child’s HRQoL from 4-9 years more poorly across 
physical, emotional, social and school domains.  These associations were notable for arising 
in a (non-clinical) population sample. This pattern of findings builds on earlier studies 
arguing for the public health importance of early speech and language competence, based on 
the protection it provides children and adolescents regarding prosocial skills (voluntary 
behaviour intended to benefit another), and literacy and educational attainment (Snow & 
Powell, 2004).   
Given the association between parent speech/language concerns and HRQoL, parents 
worried about their child’s communication development should seek professional advice 
from a speech-language pathologist.  Parental identification of SaLD is often reliable, with 
parent concerns about expressive speech/language on the PEDS showing high agreement 
with speech-language pathology assessment (83.3% sensitivity rate) (McLeod et al., 2009). 
Early identification and intervention for SaLD is important, particularly given that there may 
be reductions in HRQoL even where deficits are transient or sub-clinical in nature.  
Established links between early speech and language development and literacy and academic 
attainment (Snow & Powell, 2004) provide a compelling argument for the need to identify 
SaLD prior to school entry where possible. Further research is needed regarding optimal 
methods for early identification of children with SaLD within the population given limited 
evidence supporting universal screening (Law, Boyle, Harris, Harkness & Nye, 2000b), the 
poor predictive ability of early speech and language development (e.g., Roulstone et al., 
2009) or risk factors and little research on appropriate screening tools and the best age at 
which to screen children (Nelson, Nygren, Walker & Panoscha, 2006), although there is 
emerging evidence in support of screening tools such as the Language Development Survey 
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(Rescorla, 1989) and The German language version of the Communicative Development 
Inventory (Szagun, Stumper, & Schramm, 2014) (Wallace et al., 2015).  
 Overall, there is still a need to clarify the role of universal, targeted (preventative 
services/supports provided to at-risk populations), and treatment services (provided to 
children with identified SaLD) and how they best interact.  Currently in Australia early 
intervention services for children with SaLD focus on provision of treatment services for 
those with diagnosed difficulties.  In order to most effectively address childhood SaLD, it is 
likely that a combination of universal, targeted and treatment service and support types is 
required (Brinkman et al., 2009), preferably in a highly integrated system (Moore, 2008).  
Early childhood education environments are also key in facilitating communication 
development and resources such as the Communication Supporting Classroom Observation 
Tool (Dockrell, Bakopoulou, Law, Spencer & Lindsay, 2012) can be used to assess and 
improve communication supports within these environments. 
Findings are somewhat limited in their ability to inform speech pathology 
intervention, given the exploratory nature of the research.  It is hoped that future research will 
build on this work to further explore the clinical implications of associations between SaLD 
and HRQoL.  Of particular importance is identification of features of speech pathology 
interventions and/or support strategies which facilitate improvements in HRQoL. 
Associations between SaLD and HRQoL found in this research support the use of 
HRQoL measures in speech pathology assessment, prioritisation and outcome measurement.  
Severity of SaLD alone may not be the best indicator on which to base prioritisation of 
children for speech pathology services.  Arguably the impact of SaLD on the child should be 
a key indicator for prioritisation.  It is recommended that in clinical populations, HRQoL be 
measured using a condition-specific tool like the Ped SaL QoL (Markham et al., 2011b). 
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Results: Addendum to Published Papers 
 
 This addendum supplements material presented in Chapters 4 and 5, providing a 
summary and further details of results from both cross-sectional and longitudinal study 
components so as to fully address the research aims of this thesis.  Findings are presented in 
relation to each research aim. 
 Aim 1. To examine the trajectory of children’s HRQoL from 4-9 years.  
 Findings from the longitudinal study indicate that across the three data waves physical 
functioning scores were highest at Wave 3 (mean score = 85.0), fell at Wave 4 (mean = 77.8) 
and increased at Wave 5 (mean = 82.9).  Mean emotional functioning scores were 74 across 
waves.  Cohen’s F-squared values were 0.112 and 0.012 respectively, indicating a small 
effect for changes in physical functioning and no meaningful change in emotional functioning 
scores over time.  Social and, more so, school functioning scores declined over time.  Mean 
scores for social functioning were 84.3 at Wave 3, 79.1 at Wave 4 and 79.1 at Wave 5 
(Cohen’s F-squared was 0.274, indicating a medium effect size).  Mean scores for school 
functioning were 86.4 at Wave 3, 75.2 at Wave 4 and 74.0 at Wave 5 and Cohen’s F-squared 
was 0.388, indicating a large effect size for changes in school functioning over time. 
 Aim 2. To compare HRQoL of children aged 4-9 years with SaLD to those not 
identified as having SaLD.   
 Children with SaLD demonstrated lower HRQoL than their peers.  Differences in 
mean PedsQLTM scores ranged from <1 to 6 points (of a total 100 points) depending on 
SaLD measures and HRQoL domains.  Children who had parent concern about receptive or 
expressive speech/language exhibited lower HRQoL scores across all four domains than 
those without SaLD.  This result was observed in both cross-sectional and longitudinal study 
components (all differences were significant at P < .001).  Children with SaLD, as defined by 
poor receptive vocabulary ability, demonstrated reduced social and school functioning (P < 
.001) in both cross-sectional and longitudinal study components, as well as poorer physical 
functioning across time (P < .001) in the longitudinal study component.   
 Aim 3. To examine relationships between HRQoL trajectories, SaLD, child-specific 
factors and family characteristics.  
 In the longitudinal study component, school and social functioning were the domains 
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of HRQoL most strongly associated with SaLD.  HRQoL from 4 to 9 years was negatively 
associated with parent concerns about receptive language across the four HRQoL domains 
(all P < .001).   PEDS expressive speech/language concerns significantly contributed to 
variability of the social and school functioning models (P < .001) while PPVT poor receptive 
vocabulary was negatively associated with school functioning only (P < .001).   Of the SaLD 
measures, small effect sizes were observed for associations between PEDS parental receptive 
concerns and social and school functioning (other Cohen’s F-squared-squared values were < 
0.01, indicating no real effect).  Regarding child related factors, only child’s general health 
was associated with the four HRQoL domains (all P < .001).  Family factors associated with 
all HRQoL domains were maternal mental health (P < .001), parental warmth (P = 0.042 
school functioning, P < .001 physical, emotional and social functioning) and primary 
caregiver’s engagement in the labour force (P < .001 - 0.042 across variable categories and 
HRQoL domains).  Various other child and family factors representing all DSC model 
constructs were significantly associated with HRQoL trajectories. Of the predictors, the 
largest Cohen’s F-squared value was for the association between physical functioning and 
reactive temperament (0.059), indicating a small effect size (Cohen, 1977). 
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Chapter 6 Discussion 
 
6.1 Introduction 
The primary purpose of the research presented in this thesis was to identify 
speech/language, child and family factors associated with parent-reported HRQoL for 
children.  SaLD is one of the most common developmental conditions of childhood (Prelock 
et al., 2008) and is known to affect a range of developmental areas (McCormack, McLeod, 
Harrison & McAllister, 2010a).  A significant body of literature (e.g., Conti-Ramsden & 
Botting, 2004; Lindsay et al., 2007; McCabe & Meller, 2004; Scarborough et al., 2009; St 
Clair et al., 2011) has evidenced associations between SaLD and emotional/psychological, 
social and school outcomes.  Its impact on children’s HRQoL is less well documented and 
studies examining this multidimensional construct further earlier work examining specific 
developmental outcomes.  Though social and school functioning have been implicated in 
existing studies of HRQoL, findings regarding emotional and physical functioning have been 
inconsistent (Feeney, Desha, Ziviani & Nicholson, 2012).  Further, to the best of our 
knowledge, only one previous study (Markham et al., 2011a) has explored associations 
between HRQoL and SaLD while also considering child and family factors.  Limitations of 
this previous work are that it was cross-sectional and involved convenience sampling.   
To expand upon the current research evidence, this study addressed the following 
objectives: 
1. To examine the trajectory of children’s HRQoL from 4-9 years. HRQoL (measured using 
the PedsQL™) was examined at the individual domain level (i.e., social, physical, emotional 
and school functioning were considered separately).   
2. To compare HRQoL of children aged 4-9 years with SaLD to those not identified as having 
SaLD.   
3. To examine relationships between HRQoL trajectories, SaLD, child-specific factors and 
family characteristics. The full list of child and family variables used in the study was detailed in 
Chapter 3 Research Methods.  Examples of child-related factors of interest included SaLD, 
gender, Aboriginal and Torres Strait Islander status, being spoken to in language(s) other than 
English and temperament.  Family factors of interest included a range of psychosocial and 
social-ecological stressors (e.g., maternal depression, parental warmth and primary caregiver 
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health).   
This thesis examined associations in a large nationally representative sample, and 
considering a wide range of child and family characteristics potentially associated with 
HRQoL. Findings of the cross-sectional and longitudinal analyses were discussed in relation 
to the literature in the two preceding results papers (Chapter 4 Speech and Language 
Difficulties Along with Other Child and Family Factors Associated with Health-Related 
Quality-of-Life of Australian Children and Chapter 5 Contribution of Speech/Language 
Difficulties to Health-Related Quality-of-Life in Australian Children: A Longitudinal 
Analysis).  This final discussion chapter will provide an overall synthesis in relation to the 
research objectives, as well as implications for speech-language pathology practice, strengths 
and limitations of the research and directions for future research.   
 
6.2 Empirical Findings in Relation to the Literature 
The discussion in this section will provide a synthesis of the empirical findings from 
the thesis.  Following a brief discussion on prevalence of SaLD (which will be presented by 
way of background to the central discussion), material will be grouped by research 
objectives. 
Prevalence of SaLD. 
Prevalence of SaLD among 4-5 year olds using LSAC K cohort data has been 
reported elsewhere (McLeod, & Harrison, 2009; McLeod, Harrison, McAllister & 
McCormack, 2009). Prevalence rates of SaLD amongst 4/5 year olds in the LSAC exceed 
those from other population samples which range from 2.0% to 13.6% (Silva, McGee & 
Williams, 1983; Silva, Williams & McGee, 1987; Tomblin et al., 1996; Tomblin et al., 
1997a; Tomblin et al., 1997b).  This is likely owing to methods for identifying SaLD, which 
in the LSAC included measures of parental concern (PEDS) as well as direct assessment 
(PPVT).  Some large scale epidemiologic studies of SaLD have utilised more systematic 
approaches to identifying SaLD.  For example, the study of the Iowa SLI cohort created a 
five composite score representing norm-referenced performance in three domains of language 
(vocabulary, grammar, and narration) and two modalities (comprehension and production) 
(Tomblin et al., 1996). 
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While ascertaining prevalence of SaLD was not a key focus of the thesis, the LSAC 
provided useful data regarding occurrence of SaLD in a representative population of 
Australian children over time.  Scores on the speech/language measures were highly variable 
from 4 to 9 years, likely reflecting fluctuations in these developmental trajectories which are 
reported throughout the literature (e.g., Dollaghan & Campbell, 2009; Thal, Reilly, Seibert, 
Jeffries & Fenson, 2004).  Parental concern about expressive speech/language was most 
common at Wave 3 (when children were 4-5 years), while parental concern about receptive 
language and poor receptive vocabulary were most common at Wave 4 (when children were 
6-7 years).  Only five percent of study children had parent-reported expressive 
speech/language difficulties across both Waves 3 and 4.  Less than one percent of children 
had parent-reported receptive language difficulties across Waves 3 and 4 or low receptive 
vocabulary ability across Waves 3-5. These lower figures are more consistent with median 
estimates of primary speech and/or language delays of around 6% (Law et al., 2000), as well 
as the Dunedin Multidisciplinary Health and Development Study, which found that 
prevalence rates for different types of SaLD from three to seven years ranged from 2.0 to 
4.3% (Silva, McGee & Williams, 1983).  Findings show that the vast majority of LSAC study 
children identified as having SaLD demonstrated transient difficulties only.  This result 
differs from findings from the Norwegian Mother and Child Cohort Study (MoBa) which 
showed stability in language comprehension, albeit from 18 to 36 months (Zambrana, Ystrom 
& Pons, 2012).  Further, in the Ottawa-Carleton Study 72% of those with SaLD at five years 
still had difficulties at 12/13 years (prevalence of different types of SaLD at 5 years ranged 
from 6.4% to 12.6% and at 12/13 years these estimates ranged from 4.6% to 9.1%) (Johnson 
et al., 1999). 
Objective 1: To examine the trajectory of children’s HRQoL from 4-9 years. 
Overall, parents reported children as having high HRQoL at all three data collection 
waves.  Based on previous large scale studies examining HRQoL using the PedsQL™ (Varni 
et al., 2006; Varni et al., 2003), it was hypothesised that children’s HRQoL would increase 
slightly from 4-5, to 6-7 and 8-9 years of age.  HRQoL trajectories depend on the domain 
examined; however, none increased across the three waves.  Physical functioning scores were 
highest at Wave 3, fell at Wave 4 and increased at Wave 5.  Emotional functioning remained the 
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same across the three waves, whereas social and particularly school functioning scores declined 
over time.   
There are very few longitudinal studies examining HRQoL within healthy paediatric 
populations of a similar age with which to compare these results. The two studies examining 
HRQoL using the PedsQL™ in healthy children and adolescents (Varni et al., 2006; Varni et 
al., 2003) reported increases in HRQoL over time when comparing toddlers (2-4 years), 
young children (5-7 years), children (8-12 years) and adolescents (13-18 years).  Conversely, 
Palacio-Vieira et al. (2008) found that most HRQoL dimensions decreased over time; 
however, their sample was older, comprising children and adolescents aged 8-18 years.   
Objective 2. To compare HRQoL of children aged 4-9 years with SaLD to those 
not identified as having SaLD.   
The second objective initially involved cross-sectional comparisons of HRQoL of 
children aged 4-5 years with SaLD (and potential SaLD) and those not identified as having 
SaLD.  Overall, all HRQoL domain scores were reduced in children with SaLD. However 
findings were dependent on the measure of SaLD used and HRQoL domain examined.  In 
multivariable modelling, speech/language concerns (PEDS parental receptive language 
concerns and expressive speech language concerns) were associated with all HRQoL 
domains, while receptive vocabulary was not significantly associated with HRQoL.  
Markham and colleagues (2011a) found that SLI, severe receptive language impairment and 
severe expressive language impairment were associated with reduced HRQoL whereas other 
SaLD types such as speech sound needs were not.   
Objective 3. To examine relationships between HRQoL trajectories, SaLD, child-
specific factors and family characteristics. 
Associations between HRQoL and SaLD. 
In longitudinal analyses, PEDS receptive language concerns and PEDS expressive 
speech/language concerns were examined separately, as receptive language concerns were 
associated with much larger reductions in HRQoL than expressive speech/language concerns 
in cross-sectional analyses.  Longitudinal analyses confirmed results of the cross-sectional 
study component, with SaLD most strongly associated with school and social functioning 
domains of HRQoL. Receptive language concerns were associated with all HRQoL domains 
at both bivariate and multivariate levels.  Children who had SaLD as defined by parent 
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concern about expressive speech/language had lower HRQoL scores across all domains than 
those without SaLD in bivariate analyses but were associated only with social and school 
functioning in multivariable analyses.  Children with SaLD defined by poor receptive 
vocabulary ability demonstrated reduced physical, social and school functioning at the 
bivariate level, but showed only reduced school functioning at the multivariable modeling.  
Coefficients for PEDS receptive language concerns were relatively large in longitudinal 
analyses, indicating that of the variables examined, it was an important predictor of children’s 
HRQoL.   
These findings are consistent with earlier research on HRQoL in children with SaLD 
(Feeney et al., 2012).  From the literature review conducted as part of this thesis, it was 
unclear whether physical aspects of HRQoL are typically affected in children with SaLD.  
However, there is no reason to expect that SaLD per se would result in lower scores for 
physical functioning, and it is likely that any observed effects are due to co-morbid 
conditions, as children with SaLD often also have motor difficulties (Pieters et al., 2012). 
Results indicate that overall, the impact of SaLD (particularly receptive language) on 
HRQoL increases over time. Increases in coefficient magnitudes were observed for PEDS 
receptive language concerns from cross-sectional to longitudinal analyses, suggesting that the 
strength of associations between receptive language concerns and HRQoL increases with age.  
Similarly, associations between PPVT receptive vocabulary scores and HRQoL strengthened 
over time.  While PPVT receptive vocabulary was not significantly associated with HRQoL 
in multivariable cross-sectional analyses, it was associated with school functioning in 
multivariable longitudinal analyses.  The SaLD variables were coded differently for cross-
sectional and longitudinal study components; that is, the three SaLD measures (PEDS 
receptive language, PEDS expressive speech/language and PPVT) were combined into a 
categorical variable for the cross-sectional study component, whereas these measures were 
included as separate variables in the longitudinal study component. Further, different 
statistical tests were performed for the cross-sectional and longitudinal study components.  
These variations limit direct comparison of results pertaining to PEDS expressive 
speech/language concerns for cross-sectional and longitudinal study components.  Likely 
reasons for longitudinal associations between HRQoL and SaLD are that the transition to 
school brings with it increased opportunities (and for some, pressures) in relation to academic 
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and social participation, both of which are strongly linked to speech and language 
development (Lewis, Freebairn & Taylor, 2000; Snowling, Bishop, Stothard, Chipchase & 
Kaplan, 2006).   
Findings differed across SaLD measures.  However, there are also a few distinctions 
between the two SaLD measures which may account for differences in findings.  First, the 
adapted PPVT is a standardised assessment undertaken by LSAC interviewers, whereas the 
PEDS, and PedsQL™, are parent report measures. Concerns on the PEDS and reduced 
HRQoL scores may therefore reflect general parental worries about their child’s 
development.  Second, the adapted PPVT is a specific clinical measure of receptive 
vocabulary for Standard American English.  The test assesses only one aspect of receptive 
language (vocabulary); receptive language also encompasses understanding of directions, 
concepts and questions.  Conversely, PEDS items measure to broader communication skills, 
such as talking, making speech sounds and understanding what is said. It is expected that 
SaLD that are broad-ranging rather than very specific in nature, may be more likely to impact 
a child’s HRQoL across HRQoL domains.  Third, the adapted PPVT assesses receptive 
vocabulary competency in English whereas on the PEDS, parents may express concerns 
relating to any language.  This distinction is relevant given that 15% of study children were 
regularly spoken to in a LOTE, and some of these children may have been bilingual or not 
have spoken English as a first language. 
To summarise, speech and language skills, especially children’s receptive language 
ability, were found to predict changes in HRQoL from 4-9 years.  This finding is particularly 
significant for occurring in a (non-clinical) population sample.  There were strong 
associations between HRQoL and SaLD, despite the fact that few children with SaLD 
displayed difficulties across multiple collection waves.  For the majority of LSAC study 
children, having typical speech/language development was a protective factor promoting 
HRQoL.   
Associations between HRQoL and other child factors and family factors. 
In longitudinal analyses, associations between measures of SaLD and HRQoL over 
time were examined while accounting for various child and family variables.  The primary 
intent of the DSC model used here was to facilitate the identification of risk and resistance 
(protective) factors.  Findings indicated that various child and family factors representing all 
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constructs from the DSC model were significantly associated with HRQoL. Specifically, 
HRQoL was positively associated with parental warmth and the study child’s general health, 
and negatively associated with maternal depression across all HRQoL domains.  Other key 
variables were primary caregiver work status (which was significantly associated with all 
HRQoL domains in the longitudinal study component) and children’s reactive/inflexible 
temperament (which was significantly associated with physical, social and school functioning 
in the longitudinal study component).  Discussion of these findings in relation to the research 
literature was undertaken in the preceding two results chapters. Results were consistent with 
research evidence on child and family characteristics associated with HRQoL in ‘healthy’ 
children and those with developmental and health conditions.   
As hypothesised, most of the same child and family factors were associated with 
HRQoL in cross-sectional and longitudinal analyses.  However, some variables such as 
financial hardship, family cohesion, peer problems and the study child regularly being spoken 
to in a LOTE were more strongly associated with HRQoL in longitudinal analyses, showing 
the increasing importance of these factors over time. Conversely, access to speech-language 
pathology services was associated with HRQoL at the bivariate level in cross-sectional 
analyses but not in longitudinal analyses.  Further, primary caregiver social support was 
associated with emotional functioning in cross-sectional multivariable analyses but not in 
longitudinal multivariable analyses. To our knowledge there are no existing studies 
examining longitudinal associations between SaLD and HRQoL with which to compare these 
findings. 
In this research, variables which are regarded as resistance factors (e.g., study child 
general health, presence of older siblings, parental warmth) were positively associated with 
HRQoL.  Conversely, variables which constituted risk factors (e.g., SaLD, gross and fine 
motor difficulties, maternal depression) were negatively associated with HRQoL.  The only 
somewhat unexpected finding was that in cross-sectional analyses, ATSI status was 
positively associated with physical functioning.  This is surprising given the research 
evidence reporting relatively poor health and developmental outcomes for indigenous 
children (Trewin & Madden, 2005). However, other studies on motor skill acquisition have 
found that Aboriginal children in the United States and Canada reach motor milestones 
earlier (Findlay, Kohen & Miller, 2014; Kerfeld, Guthrie & Stewart, 1997). In multivariable 
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longitudinal analyses, ATSI status was not associated with HRQoL.  However, results based 
on small subgroups such as those of ATSI origin (3-5% of the sample) should be interpreted 
cautiously. 
Theoretical framework. 
This section will examine how the current study is positioned within the selected 
theoretical framework (the DSC model) and reflect on the suitability of the framework for 
this research.  ‘Adaptation’ or ‘adjustment’ is the outcome of interest in the original DSC 
model.  However, several other researchers (e.g., Ling, 2010; Sinclair, 2011) have also 
utilised a modified version of the DSC model using HRQoL as the outcome variable.  All of 
the variables within the adapted DSC model were associated with HRQoL at the bivariate 
and/or multivariable level in cross-sectional and/or longitudinal analyses, suggesting that the 
modified framework was well suited to the current research and modifications to the model 
were justified.  However, as the overall variance accounted for in multivariable models was 
relatively low, HRQoL domains were likely also related to other variables not examined in 
the modeling exercise.  Thus further modification of the model for children with SaLD is 
required. 
The model was developed for use with children with chronic health conditions.  It was 
considered that similar to children with chronic health conditions, children with SaLD and 
their families must make ongoing adjustments as a result of the child’s communication 
difficulties.  However, in the LSAC very few children with SaLD exhibited difficulties over 
multiple data collection waves.  In this regard the DSC model may be better suited to HRQoL 
research involving clinical groups of children with persistent SaLD.   
The focus of the DSC model on modifiable risk and resistance (protective) factors 
lead to selection of this model for use in the current study.  This exploratory research 
identified a number of protective and risk factors for HRQoL.  Key risk factors related to 
children’s disease/disability parameters (in this case SaLD) and psychosocial stressors (e.g., 
maternal mental health/depression).  Key protective factors pertained to intrapersonal factors 
(e.g., child health), social-ecological factors (e.g., parental warmth) and stress-processing 
abilities (e.g., reactive/inflexible temperament).  Functional independence (represented by 
gross and fine motor skills in this research) could only be examined at Wave 3, and hence 
associations between this type of risk factor and HRQoL are not yet fully understood. Further 
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research is needed to clarify protective and risk factors for HRQoL and better understand how 
to address these factors. 
Currently there are no theoretical frameworks uniquely suited to understanding 
HRQoL in children with SaLD.  From their qualitative research on QoL in children with 
SaLD, Markham and colleagues (2009) developed the Paediatric Speech and Language QoL 
Scale (Ped SaL QoL) (Markham et al., 2011b), a measure of condition-specific QoL for 
children with SaLD.  The component structure of the measure comprised support at school, 
independence and participation in school, communication and frustration, relationships and 
satisfaction with life, and social activities.  This structure provides insight into factors 
associated with QoL as identified by children with SaLD.  However, it is limited in its 
potential use as a framework due to its narrow focus, which largely excludes social-
ecological factors such as family composition, socioeconomic status and parenting.  The ICF-
CY has valuable applications in paediatric speech pathology and therefore further 
development of a modified version including HRQoL as a separate domain within the model 
could be explored. 
 
6.3 Implications 
The findings in this thesis confirm that even in a population sample, a large 
proportion (up to a quarter) of preschool age children have SaLD. In addition to challenges 
posed by SaLD, children may also be exposed to other risk factors which place them at 
further disadvantage.  For example, children with SaLD are more likely to have poor school 
readiness, socio-economic disadvantage and mothers with low education levels (Christensen, 
Zubrick, Lawrence, Mitrou & Taylor, 2014).   
The key finding of the current research is that there are associations between SaLD 
and all domains of HRQoL, and that associations persist over time.  These results highlight 
the broad-ranging and ongoing implications of childhood SaLD.  The following section will 
present a discussion of the implications of research findings presented in this thesis.  Results 
underscore the importance of maximising early speech and language competence at the 
population level, as well as the need for early identification and intervention for those with 
SaLD.   
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Need for a public health approach. 
While SaLD is a relatively high-prevalence condition, few children with SaLD 
displayed difficulties across multiple data collection waves.  For the majority of children in 
the LSAC (a non-clinical population sample), having typical speech/language skills enhanced 
HRQoL.  This finding builds on earlier studies arguing for the public health importance of 
early speech and language competence, based on the protection it provides children and 
adolescents regarding prosocial skills (voluntary behaviour intended to benefit another), and 
literacy and educational attainment (Snow & Powell, 2004).  Individuals with communication 
difficulties face considerable employment and economic challenges, and in countries where 
service sectors dominate the economy, the impact of such difficulties on broader society is 
notable (Ruben, 2000).   
While many researchers (e.g., Brinkman, Sayers, Goldfeld & Kline, 2009; Law, 
Reilly & Snow, 2013; Snow & Powell, 2004) advocate for a public health approach to 
childhood SaLD, this is not yet reflected in health and early childhood policy, services or 
supports.  Moore (2008) argues that multiple changes to early intervention are required in 
Australia.  He proposes a shift from targeted and specialist treatment services to universal 
promotion services/supports.   Preventative services and supports are then provided only to 
at-risk populations while targeted services are delivered to children with identified 
difficulties. 
Need for early identification.  
The current research found evidence of reduced HRQoL in children with SaLD as 
young as four years, confirming earlier research that SaLD have wide-ranging impacts on 
children from a young age (Charman, Ricketts, Dockrell, Lindsay & Palikara, 2015; Cohen, 
2006).  Starting school is a major life transition for children, requiring them to build on the 
development that has previously occurred as well as promote their lifelong learning (Fabian, 
2010). Established links between early speech and language development and literacy and 
academic attainment (Dockrell et al., 2011) provide a compelling argument for the need to 
identify SaLD prior to school entry where possible. Strong associations between SaLD and 
school functioning observed in the current study are consistent with this earlier research. 
While the need for early identification and intervention is well established, the best 
identification methods are yet to be determined.  It is preferable to identify SaLD as early as 
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possible (Law et al., 2000), due to the range of adverse outcomes associated with these 
difficulties.  Unfortunately early identification is problematic for a number of reasons.  First, 
there is wide variation in speech and language development within the population, making it 
difficult to accurately classify development as typical, delayed or impaired in some cases 
(Roulstone, Miller, Wren & Peters, 2009; Taylor & Zubrick, 2009).  Second, early SaLD is 
often not predictive of later difficulties, as speech and language development trajectories are 
highly variable (Taylor & Zubrick, 2009). SaLD identified at two to four years of age is a 
poor indicator of later outcomes (Dale, Price, Bishop & Plomin, 2003; Dollaghan & 
Campbell, 2009), though speech error rates at five years are predictive of rates at eight years 
(Roulstone et al., 2009). Further, severity of early language problems is not predictive of later 
difficulties (Dale et al., 2003). Overall, children with language difficulties exhibit more 
persistent problems than children with speech difficulties (Laing et al., 2002; Law et al., 
2000) and while children with language difficulties have poorer learning and academic 
outcomes in the long term (Young et al., 2002), children with speech difficulties have poorer 
motor skills (Visscher, Houwen, Scherder, Moolenaar & Hartman, 2007).  Third, use of risk 
factors to predict SaLD has been shown to be unreliable.  This is because risk factors for 
SaLD are relatively inconsistent.  Several studies (e.g., Nelson, Nygren, Walker & Panoscha, 
2006; Reilly et al., 2007; Reilly et al., 2009; Reilly et al., 2010; Schjølberg, Eadie, 
Zachrisson, Øyen & Prior, 2011) have examined the reliability of using various risk factors to 
identify children for early screening, but all have acknowledged that these factors have poor 
predictive ability.  Research in this area is presently limited by heterogeneous samples, 
inconsistent adjustment for potential confounds and insufficient follow-up periods (Wallace 
et al., 2015).  Use of risk factors to identify children for screening or early intervention will 
result in significant under-identification of SaLD (Brinkman et al., 2009).  Risk factors are 
also unable to predict persistence of existing SaLD (Roulstone et al., 2009), as these factors 
vary over time (Taylor & Zubrick, 2009).  Fourth, identification based on parental 
help/advice seeking behaviours reflects a range of factors other than presence or severity of 
SaLD (e.g., child gender and age, type of SaLD, parental concern), and hence is not a reliable 
predictor of SaLD (Skeat, Eadie, Ukoumunne & Reilly, 2010; Skeat et al., 2014).   
Optimal methods for early identification of SaLD are yet to be clarified or adequately 
researched.  Because of the difficulties in accurately identifying SaLD at a young age, 
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universal screening is not recommended (Law et al., 2000).  Further, there is limited research 
on optimal screening methods, including the best age at which to screen children (Nelson et 
al., 2006).  While there are numerous assessments of paediatric SaLD that have been reported 
to have good validity and reliability (Friberg, 2010), there is a lack of appropriate screening 
tools which can be used to monitor development over time (Nelson et al., 2006).  The German 
language version of the Communicative Development Inventory (CDI) (Szagun, Stumper, & 
Schramm, 2014) and the Language Development Survey (Rescorla, 1989) are both accurate 
screening tools; however, sensitivity and/or specificity of both tools decreases considerably 
from two to three years of age (Wallace et al., 2015).  
Law and colleagues (2000) have proposed a number of alternatives to universal 
screening.  First, an alternative is “confirmatory screening”, whereby children with parental 
concerns are fully assessed by a primary care worker.  This approach has not yet been 
researched (Law et al., 2000).  Reliance on parent identification alone is likely to result in 
considerable over and under-identification, particularly in the absence of parental knowledge 
(Skeat et al., 2010; Skeat et al., 2014).  However, elicitation of parent concern using a 
structured tool such as the PEDS has very high agreement with SLP assessment (McLeod et 
al., 2009).  Some recent studies have shown that elicitation of parent concern accompanied by 
follow-up speech-language pathology assessment shows promise. Sachse and Von 
Suchodoletz (2008) found that parent report of language development at two years elicited 
using the German language version of the CDI was able to predict language abilities one year 
later with a high degree of accuracy.  Parent report of language development had an excellent 
specificity (0.94) and negative predictive value (0.95), and a moderate sensitivity (0.61) and 
positive predictive value (0.56).  While direct language assessment at two years was better 
able to predict language abilities at three years than parent report, the two methods were 
equally accurate in predicting language delay at three years.  However, sensitivity and 
specificity of parent report decreased over time, highlighting the value of supplementing 
parent report with direct assessment as children age.  Ideally, regular monitoring of speech 
and language development is preferred for children with SaLD and potential SaLD (Dockrell 
& Marshall, 2015.  Second, a primary prevention approach could be implemented, focusing 
on promotion of speech and language development and parent education.  Identification of 
children in primary care is promoted as a favourable approach, although further research is 
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needed to examine the effectiveness of identification methods (Law et al., 2000).  Third, 
medical practitioners could undertake a clinical speech/language examination and collect a 
case history for all children, though the feasibility of this approach was questioned by these 
researchers.  An example of this type of approach is The Healthy Kids Check, a now defunct 
program previously funded by the Australian Government (Department of Health, 2015).  
This program involved a universal health and developmental screen conducted by a GP, 
including a patient history and nonmandatory completion of the PEDS.  Fourth, a risk 
management approach could be adopted whereby targeted screening of at-risk children could 
be undertaken.  However, as previously discussed, there are limitations in using risk factors 
to identify children with SaLD, and hence this approach would be reliant on identification of 
reliable predictive risk factors.  It has been suggested that screening tools which allow for 
collection of detailed data on speech and language development are preferable to broad-based 
screeners covering multiple developmental domains in less detail (Wallace et al., 2015). 
While it is imperative to refine methods to identify children at risk of persistent SaLD, 
results of this research suggest that even transient SLD can have adverse outcomes for 
children.  This finding is consistent with other LSAC research reporting poorer literacy, 
numeracy and learning outcomes at 6-7 years for children with SaLD, regardless of whether 
SaLD was present at 4-5 years only or at both 4-5 and 6-7 years (Harrison et al., 2009).   
Need for early intervention. 
Results of the current study indicate that the impact of SaLD on HRQoL increases 
over time, particularly where there are parental concerns about receptive language.  Further, 
parent perceived school functioning is typically lower in children with SaLD than their peers. 
These findings emphasise that as well as early identification, there is a need for provision of 
early intervention services for children with SaLD prior to school entry.  Two recent studies 
(Wake et al., 2011; Wake et al., 2013) have adopted a population-based approach involving 
both early identification and intervention within a single program, with mixed findings.  A 
recent randomised trial (Wake et al., 2013) examined outcomes of a “population-based, 
home-delivered intervention” for preschool children with language delay.  The researchers 
found identification of delayed language and subsequent provision of one-on-one intervention 
to be feasible.  Assessment (conducted at four years) consisted of parent report on children’s 
communication, health and development, as well as formal language assessment by research 
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assistants.  Improvements were observed in children’s phonological awareness, expressive 
language and letter knowledge skills.  No significant improvements were observed in 
children’s receptive language, pragmatic skills, behaviour or quality of life (measured using 
the Health Utilities Index and PedsQL™).  This research followed on from an earlier 
randomised control trial (Wake et al., 2011), involving implementation of a population-based 
program facilitating language development in late-talking two-year olds.  A six-week parent-
delivered program was provided to children at risk of language delay.  While assessment and 
program implementation were found to be feasible, there were no significant differences in 
improvements in vocabulary, language or behaviour between treatment and control groups at 
three years.  Further, most at-risk children had caught up with their peers by three years of 
age. 
There is a need to clarify the role of universal, targeted (preventative 
services/supports provided to at-risk populations), and treatment services (provided to 
children with identified SaLD) and how these service types best interrelate.  To most 
effectively address childhood SaLD, it is likely that a combination of universal, targeted and 
treatment service and support types is needed (Brinkman et al., 2009) within a highly 
integrated system (Moore, 2008).  In Australia early intervention services for children with 
SaLD have traditionally focused on delivery of treatment services for those with diagnosed 
difficulties.   
The importance of universal supports is increasingly recognised.  One example of 
universal supports is the Early Years Learning Framework (EYLF), a national framework for 
early childhood curriculum.  The framework pertains to early childhood services delivered to 
children from birth to school entry and includes range of learning outcome areas (including 
communication) and guidelines for attainment in these areas (Sumsion et al., 2009).  Early 
childhood education environments are key in facilitating communication development and 
resources such as the Communication Supporting Classroom Observation Tool (Dockrell, 
Bakopoulou, Law, Spencer & Lindsay, 2012) can be used to assess and improve 
communication supports within these environments.  Observed reductions in the school 
functioning of children with SaLD in the current study highlight the value in promoting 
communication within early education environments. 
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Implications for speech-language pathology intervention. 
This section will briefly outline implications of the current research for speech-
language pathology practice.  Findings are somewhat limited in their ability to inform 
intervention, given the exploratory nature of the research.  It is hoped that forthcoming 
research will extend this work to further explore the clinical implications of relationships 
between SaLD and HRQoL.  Of particular importance is identification of features of speech-
language pathology interventions and/or support strategies which facilitate improvements in 
HRQoL. 
Associations between SaLD and HRQoL found in this research support the use of 
HRQoL measures in speech-language pathology, prioritisation and outcome measurement.  
Children have varied responses to how they adapt to and cope with the complications related 
to SaLD.  Severity of SaLD alone may not be the best indicator on which to base 
prioritisation of children for speech-language pathology services.  It could be argued that the 
impact of SaLD on the child should be a key consideration for prioritisation.  It is 
recommended that in clinical populations, HRQoL be measured using a condition-specific 
measure such as the Ped SaL QoL (Markham et al., 2011b). 
There is very little research on promoting HRQoL of children in general, and none 
pertaining to speech-language pathology practice.  There is a need to generate guidelines on 
paediatric HRQoL interventions (Varni et al., 2005a).  Although direct interventions to 
improve HRQoL are likely outside the scope of speech-language pathology practice, indirect 
strategies might result in improvements.  For example, the contemporary focus on family-
centred practice, multi/interdisciplinary models of care, family support, ecological approach, 
natural environments, and socially-based approach, is likely to support HRQoL more than 
traditional impairment-based focus and approaches. Further, awareness of potential risk 
factors, co-morbid conditions and consequences of SaLD is necessary for clinicians to view 
each child as an individual within their broader environmental context (Prior et al., 2008) and 
knowledge in these areas is considered standard amongst SLPs working with infants and 
young children (American Speech-Language-Hearing Association, 2008).  Given the broad-
ranging implications of childhood SaLD and influence of other child and family factors, 
children and families may require referral to other professionals and support services. 
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6.4 Strengths and Limitations 
This research extended the current evidence base in numerous ways.  The studies in 
this thesis were the first on associations between HRQoL and SaLD to utilise a very large 
nationally representative sample of thousands of children and were also the first of their kind 
undertaken in Australia.  Large-scale studies such as the LSAC generally gather data on a 
broader range of topics than could be collected for a specific research project, and hence this 
data set was well suited to exploratory research.   The rich data available in the LSAC 
afforded an opportunity to investigate various child and family factors that may be related to 
children’s HRQoL.  While the focus of this research was on SaLD, a range of child and 
family characteristics and their relationship with HRQoL were also examined.  Thus, results 
may be of interest to researchers, practitioners and policy makers from various fields aside 
from speech-language pathology.   
This research was intended to provide insights regarding which domain(s) of HRQoL 
are associated with children with SaLD, with analyses run for each subscale of the PedsQL™ 
separately.  This was important given that not all prior studies have examined multiple 
HRQoL domains, and consensus has not yet been achieved regarding which domains are 
reduced in children with SaLD.  By using different SaLD measures, it was also possible to 
highlight outcomes specific to children with different types of SaLD, such as difficulties in 
talking/producing speech sounds compared to difficulties in understanding what is said.   
Longitudinal studies have not yet been conducted in this research area.  The present 
longitudinal analyses built on the initial cross-sectional study component, and assisted with 
the identification of factors associated with changes in HRQoL in this cohort of children as 
they entered formal schooling.  As well as better filling current gaps in the literature, 
longitudinal analyses more fully utilised the data available in the LSAC and enabled tracking 
of children’s outcomes over six years, which could not have been achieved with primary 
research.   
Limitations apply to the current work.  While there are numerous advantages to 
conducting research based on secondary data, there are also inherent disadvantages.  Practical 
difficulties encountered in undertaking this thesis included a lack of control over aspects of 
the research process, including determining the target population and study sample, study 
design, measurement instruments and data collection methods.  Further, while time and 
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expense involved in study design and data collection was circumvented, considerable time 
and some degree of expense was required to undergo training in use and analyses of the data 
set.  Significant time was also spent developing and refining methodological aspects of the 
current study and selecting measurement instruments and deriving variables that were 
appropriate and well measured, particularly given that the LSAC data set contains over 
17,000 individual data items. 
Aside from practical issues, a number of specific limitations should be acknowledged.  
First, there were difficulties in mapping variables to the DSC model constructs primarily 
relating to secondary data analysis issues; specifically, lack of control over 
variables/measures and data collection processes.  In other instances, concepts of interest 
were not measured directly or fully, introducing measurement errors, and for some DSC 
model constructs (particularly stress processing) there were very limited choices of 
appropriate variables.  Further, as the current study involved secondary analysis of data from 
a (non-clinical) population it was not possible to examine potentially relevant factors such as 
etiology of SaLD and characteristics of speech pathology intervention received.  However, 
significant consideration was given to variable selection, which was informed by research 
evidence on HRQoL in ‘healthy’ children and those with a range of developmental and health 
challenges.  Variables were also selected on the basis that they aligned with the DSC model, 
were well measured in the LSAC and contained tolerable levels of ‘missingness’.  Some 
LSAC items were modified and/or combined with other items to generate new derived 
variables more pertinent to the research aims and objectives being addressed. 
Second, there were some limitations in identification of children with SaLD and 
SaLD sub-types created by the measures used in LSAC which were not clinically meaningful.  
Direct assessment was only available for receptive vocabulary ability (measured using the 
adapted PPVT), whereas receptive language and expressive speech and language skills were 
not directly assessed. This is a weakness of the LSAC compared to epidemiologic studies of 
SaLD, many of which have utilised clinical assessments (Silva et al., 1983; Silva et al., 1987; 
Tomblin et al., 1996; Tomblin et al., 1997a; Tomblin et al., 1997b).  Although parent 
concerns about expressive speech/language on the PEDS show high agreement with speech-
language pathology assessment (83% sensitivity rate) (McLeod, Harrison, McAllister & 
McCormack, 2009), it is likely that some children with parent speech/language concerns had 
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sub-clinical difficulties that would not have been confirmed by speech-language pathology 
assessment.  The PEDS expressive language/speech concern item refers to “concerns about 
how your child talks and makes speech sounds” and hence could be variously interpreted by 
parents as relating to speech, voice, fluency and/or expressive language.  Additionally, the 
adapted PPVT assessed only receptive single-word vocabulary, which may have resulted in 
under-identification of children with language impairment who had difficulty with sentence- 
and discourse-level morphology and syntax.  Dichotomisation of speech and language 
measures was used to create subpopulations of interest.  While it is acknowledged that 
dichotomisation results in loss of information on between-subject variability, this approach 
was necessary to prevent the creation of small cell frequencies which would have caused 
estimation problems in the multivariable analysis. 
Third, missing data at Wave 3 was relatively high for some variables, and was 
NMAR; as such, no imputation was implemented. Analyses were not adjusted for missing 
data.  However, variables related to non-response characteristics (e.g., Aboriginal or Torres 
Strait Islander status, children being regularly spoken to in a LOTE) were included in 
multivariable models as covariates where they were associated with HRQoL.  Missing data at 
Waves 4 and 5 was negligible (two percent or less) and Little’s MCAR test indicated that 
data used for the longitudinal study component (from Wave 3, 4 and/or 5) was MCAR.  
GLLAMM analyses utilised in the longitudinal study component use all available data rather 
than complete-case analysis. 
Fourth, possible associations between HRQoL and physical co-morbidities of SaLD 
could not be fully explored in the current study, as fine and gross motor skills examined in 
cross-sectional analyses were not measured at Waves 4 and 5, and no comparable measures 
were available at these data collection waves.   Gross and fine motor skills vary over time.  
Hence it would have been inappropriate to use motor skills measures from Wave 3 in 
longitudinal analyses. Results of the cross-sectional study component showed that children 
who were at least as competent as their peers at gross motor tasks demonstrated better social 
functioning. Hence future research should more fully consider physical and other co-
morbidities of SaLD.   
Fifth, a potential confounding factor is that both the PEDS and PedsQL™ (along with 
many measures used here) relied on parent report.  This reliance on parent report measures 
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completed by a single informant (P1) may have inflated the observed associations.  It is a 
limitation that in the LSAC HRQoL is measured by parent proxy report at all three waves, 
when child report is typically used on the PedsQL™ with children five years and above.  
Further, it is well established that parent proxy and child self reports of HRQoL vary (Varni 
et al., 2007).  However, maintaining a consistent informant (in this instance the child’s 
primary caregiver) enabled comparison of HRQoL scores over time.  Further, children with 
SaLD may have had difficulty reporting on their HRQoL.   
Lastly, decisions regarding whether to treat factors as fixed or random in longitudinal 
analyses were theoretically driven (based on research findings on variability of factors over 
time).  For example, PEDS parental expressive speech/language concerns were treated as a 
random factor as there is evidence that speech delays are more variable over time than 
language delays (Law et al., 2000).  Further the number of random effects included in models 
was minimised to overcome problems with convergence of estimates.  To reduce the number 
of random effects in the models, some variables were derived to capture change over time in 
longitudinal analyses.  For example, P1 work status differed across waves for some 
participants and hence a variable was derived which captured information on work status at 
Waves 3 and 4. 
 
6.5 Further Research 
While the current study added considerably to the existing evidence based on 
associations between SaLD and HRQoL, further research is needed to expand upon these 
findings. This exploratory research was suited to secondary data analyses; however, 
alternative research methods (e.g., primary data analysis) are necessary to clarify a number of 
issues arising from this research.  For example, further confirmation of resistance and risk 
factors for HRQoL is needed, as well as better understanding of the causal connections 
between HRQoL, SaLD and child and family characteristics which were not examined here.   
Regarding measurement of HRQoL, any future research conducted specifically on 
children with SaLD only should utilise a condition-specific measure (e.g., Ped Sal Qol; 
Markham et al., 2011b), better suited to this population.  Where possible, it would be 
advantageous to include both parent proxy and child self-report when children are old 
enough, provided they have sufficient communication skills. SLPs would be able to support 
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children to report on HRQoL issues even if they are unable to complete a formal HRQoL 
measure. Researchers have already used drawings to better understand children’s perceptions 
of their communication impairment (Holliday, Harrison & McLeod, 2009).  
Concerning definitions of SaLD, future research should examine clinically 
meaningful SaLD sub-types.  In the current study SaLD groups were based on suitable 
speech/language measures in the LSAC.  Ideally SaLD would be determined via clinical 
assessment by an SLP rather than by parent report, and groups examined would reflect 
traditional diagnostic groups.  Accounting for severity of SaLD in analyses would also be of 
interest. 
Regarding co-variates, further consideration of co-morbid conditions such as gross 
and fine motor difficulties is suggested, as these could not be fully investigated in 
longitudinal analyses.  Further, existing studies examining associations between SaLD and 
HRQoL have not accounted for neighbourhood-level factors.  Factors such as neighbourhood 
disadvantage may be relevant considerations (Drukker, Kaplan, Feron, & Van Os, 2003).  
 
6.6 Conclusion 
In spite of the growing evidence to suggest that HRQoL is compromised in children 
with SaLD, very little research has examined associations between HRQoL and SaLD while 
accounting for relevant child and family factors.  To address current gaps in the research, this 
thesis has explored the HRQoL of Australian children from 4-9 years to determine if this is 
impacted by the presence of SaLD and by individual and family factors.   No prior work has 
examined these associations using nationally representative longitudinal data either in 
Australia or internationally.  
Although children’s HRQoL decreased over time across most domains, parents 
typically reported their children as having high HRQoL.  The construct of HRQoL represents 
a complex interaction of multiple factors, some of which have origins in early life. This 
research found that parents who had concerns about their child’s speech and language 
(particularly receptive language) at any data collection wave(s), rated their child’s HRQoL 
from 4-9 years more poorly across physical, emotional, social and school functioning 
domains.  Findings suggest that children with receptive language difficulties are at particular 
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risk of reduced HRQoL.  Further, the impact of SaLD (particularly receptive language) on 
HRQoL increases over time.   
Aside from SaLD, various child and family factors representing all DSC model 
constructs (especially child’s general health, maternal mental health, parental warmth and 
primary caregiver’s engagement in the labour force) were associated with HRQoL 
trajectories.  Further research is needed to expand upon this exploratory research.  In 
particular, research which can inform early education policy, speech-language pathology 
practice and development of clinical practice guidelines is warranted.   
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Appendix A Longitudinal Studies of Children’s Development 
 
Sixteen longitudinal studies of children’s development have been undertaken in 
Australia to date, namely:   
 LSAC; 
 Aboriginal Birth Cohort (Sayers & Powers, 1997);  
 Australian Temperament Project (Australian Institute of Family Studies, 2012);  
 Australian Youth Survey (Department of Employment, Education and Training, 
1991); 
 Brotherhood of St Laurence’s Life Chances Study (Brotherhood of St Laurence, 
2011); 
 Footprints in Time - The Longitudinal Study of Indigenous Children (Department of 
Families, Housing, Community Services and Indigenous Affairs, 2009);  
 The Impact on Childhood Lead Exposure on Adult Health and Wellbeing (Port Pirie 
Cohort Study) (Baghurst, Robertson, McMichael et al., 1987);  
 Life at School Project (Ahmed, 2006); 
 Longitudinal Surveys of Australian Youth (Penman, 2004);  
 Mater Misericordiae Mothers' Hospital-University of Queensland Study of Pregnancy 
(The University of Queensland, 2011); 
 Promoting Adjustment in Schools (PROMAS) (Dwyer, Nicholson, & Battistutta, 
2003);  
 Tasmanian Infant Health Study (Dwyer, Ponsonby, Blizzard, Newman, & Cochrane, 
1995); 
 The Triple B Study (Bumps, Babies and Beyond) (National Drug and Alcohol 
Research Centre, 2010); 
 Victorian Adolescent Health Cohort Study (Patton et al., 1998);  
 Western Australia Pregnancy Cohort (Raine) Study (Newnham, Evans, Michael, 
Stanley & Landau, 1993); and  
 Youth in Transition Cohorts (Fleming & Marks 1998). 
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The LSAC was the only study identified which is wide-ranging in its focus, examining 
child outcomes across numerous developmental domains. 
Population-based cohort studies concerning specific rather than wide-ranging research 
questions include/d studies focusing on health and physical development, namely the Impact 
on Childhood Lead Exposure on Adult Health and Wellbeing (Port Pirie Cohort Study) 
(Baghurst et al., 1987) and the Tasmanian Infant Health Study (Dwyer et al., 1995). The 
Triple B Study (Bumps, Babies and Beyond) (National Drug and Alcohol Research Centre, 
2010) examined the impact of prenatal exposure to alcohol, tobacco and other drugs.  Other 
studies, namely the Australian Temperament Project (Australian Institute of Family Studies, 
2012), Life at School Project (Ahmed, 2006) and PROMAS (Dwyer et al., 2003) examined 
social and emotional functioning.  Three studies explored learning and cognitive 
development: 
 Australian Youth Survey (Department of Employment, Education and Training, 
1991); 
 Longitudinal Surveys of Australian Youth (Penman, 2004); and 
 Youth in Transition Cohorts (Fleming & Marks 1998). 
Other longitudinal studies have used purposive sampling of children and adolescents 
in specific circumstances.   Two Australian studies concerned outcomes of children from 
Aboriginal and/or Torres Strait Islander backgrounds: the Aboriginal Birth Cohort (Sayers & 
Powers, 1997); and Footprints in Time - The Longitudinal Study of Indigenous Children 
(Department of Families, Housing, Community Services and Indigenous Affairs, 2009).  
Several Australian longitudinal studies have made their data available to researchers 
outside the study team.  In many cases however, data are not freely available and permission 
to access data is granted by chief investigators on a case by case basis (e.g., Tasmanian Infant 
Health Study Victorian Adolescent Health Cohort Study, Australian Temperament Project, 
and The Triple B Study).  Three Australian studies are widely available to researchers, 
namely Longitudinal Surveys of Australian Youth (available through the Australian Data 
Archive at the Australian National University in Canberra), Footprints in Time - The 
Longitudinal Study of Indigenous Children and LSAC (both of which are available on 
application to the Department of Social Services, DSS).   
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Appendix B Adapted Peabody Picture Vocabulary Test-III (PPVT) Items at Wave 3 
 
Set 1 
Sawing 
Wrapping 
Cage  
Exercising 
Claw 
Fountain 
Nest  
Delivering 
Frame 
Envelope 
 
Set 2 
Harp 
Diving 
Target  
Farm 
Furry 
Hook  
Nostril 
Horrified 
Dripping  
Oval  
 
Set 3 
Feather  
Helicopter 
Fly 
Penguin 
 
Cow 
Shoulder 
Jumping 
Elbow  
Measuring 
Arrow 
 
Set 4 
Surprised 
Knight 
Swamp 
Globe 
Raccoon 
Awarding  
Selecting 
Interviewing  
Vine 
Dilapidated 
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Appendix C Adapted Peabody Picture Vocabulary Test-III (PPVT) Items at Wave 4
 
Core 1 
Harp 
Nostril 
Furry 
Diving 
Horrified 
Calculator 
Towing  
Clarinet  
Fern  
Archery  
 
Core 2 
Swamp 
Interviewing 
Vine 
Surprised  
Signal  
Injecting  
Wailing  
Foundation  
Pastry  
Valve 
 
 
Basal 
Juggling  
Fountain 
Farm 
Tearing  
 
Parachute  
Vegetable  
Drilling  
Vehicle  
Vase  
Flamingo 
 
Ceiling 
Dilapidated 
Pedal  
Abrasive  
Pedestrian  
Microscope  
Detonation  
Cascade  
Consuming  
Replenishing  
Talo
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Appendix D Psychometric Properties of Measures/Scales Used in the Study 
 
Instrument Key reference Content validity  
 
Criterion / concurrent 
validity  
 
Construct validity Reliability / Internal structure 
Adapted 
Peabody Picture 
Vocabulary 
Test, Third 
Edition (PPVT- 
III)  
 
 
 
 
 
 
 
 
Original 
measure: Dunn, 
& Dunn 1997 
(PPVT-III) 
 
LSAC short-
form: Australian 
Council for 
Educational 
Research 
(ACER), 2000 
(LSAC short-
form PPVT-III) 
 
Original measure: 
Pilot testing and 
norming with 
participants aged 2 
years, 6 months to 
90+ years 
(n=2,725) (Dunn & 
Dunn, 1997). 
 
LSAC short-form:  
Pilot testing with 
children aged 41 - 
66 months (n=215).   
 
Original measure:  
Moderate-high 
correlation with the 
Oral and Written 
Language Scales: 
Listening 
Comprehension scale r 
= 0.69, Oral Expression 
scale r = 0.74 (Dunn & 
Dunn, 1997). 
 
Moderate-high 
correlations with 
measures of verbal 
Original measure: Not 
available for child samples. 
 
LSAC short-form: Item 
inclusion validated using 
Rasch analyses to inform 
development of modified 40 
item scale. 
 
Correlation between the 
original and short-form 
PPVT-III r = 0.93 (n=215) 
(Australian Council for 
Educational Research, 
Original measure: Internal 
consistency: Cronbach α 0.92 - 
0.98 (subscales) (median = 0.95), 
varying by age (Dunn & Dunn, 
1997). 
 
Test-retest reliability:  
High correlation r = 0.91-0.92 for 
the PPVT-III’s two parallel 
forms, with approximately 1-
month interval between tests 
(Dunn & Dunn, 1997). 
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Instrument Key reference Content validity  
 
Criterion / concurrent 
validity  
 
Construct validity Reliability / Internal structure 
Adapted 
Peabody Picture 
Vocabulary 
Test, Third 
Edition (PPVT- 
III)  
 
 
 
 
 
 
 
 
 
 
Ongoing 
development for 
subsequent LSAC 
waves (Australian 
Council for 
Educational 
Research, 2000). 
ability: Wechsler 
Intelligence Scale for 
Children—Third 
Edition Verbal IQ r = 
0.91, Stanford-Binet 
Intelligence Scales 
Vocabulary Subtest r = 
0.68-0.76, Kaufman 
Brief Intelligence Test 
Vocabulary score r = 
0.81, Kaufman and 
Adolescent and Adult 
Intelligence Test 
Crystallized IQ r = 0.89 
(Dunn & Dunn, 1997). 
 
2000). 
 
 
LSAC short-form: 
Person separation reliability = 
0.76 
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Instrument Key reference Content validity  
 
Criterion / concurrent 
validity  
 
Construct validity Reliability / Internal structure 
Adapted 
Peabody Picture 
Vocabulary 
Test, Third 
Edition (PPVT- 
III)  
LSAC short-form: Low 
to moderate correlation 
with Who Am I? r = 
0.31 (Australian 
Council for Educational 
Research, 2000). 
Kessler K6 
screening scale 
 
 
 
 
 
 
 
 
Kessler et al., 
2003 
Shortened version 
of the K10.  Items 
were drawn from 
existing 
instruments using 
Item Response 
Theory.  Validated 
in a two-stage 
survey (N=1,000) 
involving 
Distinguishes between 
community cases and 
non-cases of DSM-IV 
(Diagnostic Statistical 
Manual, 4th edition) 
disorders (Kessler et al., 
2002). 
 
 
 
Factor analyses: Numerous 
studies support satisfactory 
fit of all six items onto one 
underlying factor 
(comparative fit index = 
0.95) (Kessler et al., 2003). 
Internal consistency: Cronbach α 
= 0.89 (telephone pilot sample) 
(Kessler et al., 2002). 
 
Using LSAC data, Cronbach’s α 
> 0.99 for the total instrument 
(Wave 3) and .91 (Wave 4). 
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Instrument Key reference Content validity  
 
Criterion / concurrent 
validity  
 
Construct validity Reliability / Internal structure 
Kessler K6 
screening scale 
telephone 
screening 
interviews 
followed by 153 
face-to-face 
clinical interviews.  
Refined through 
extensive pilot 
testing in USA and 
Australia (Kessler 
et al., 2003). 
Sensitivity of 0.36 and 
specificity of 0.96 in 
predicting serious 
mental illness (Kessler 
et al., 2003). 
 
Parental warmth 
scale 
 
 
 
Original 
measure: 
One scale from 
the Child 
Rearing 
Original measure: 
Items drawn from 
existing parenting 
questionnaires with 
sound 
Not available. Original measure: 
Factor analysis: Four 
factors: warmth (7 items); 
obedience (4 items); 
explanation (6 items); and 
Original measure: 
Internal consistency for parental 
warmth scale Cronbach’s α =0.81 
(Paterson & Sanson, 1999). 
LSAC short-form: 
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Instrument Key reference Content validity  
 
Criterion / concurrent 
validity  
 
Construct validity Reliability / Internal structure 
Parental warmth 
scale 
Questionnaire  
Paterson & 
Sanson, 1999   
 
psychometric 
properties 
(Paterson & 
Sanson, 1999). 
 
LSAC short-form: 
Used six items 
from the original 
nine item scale. 
punishment (4 items) 
(Paterson & Sanson, 1999). 
Internal consistency for parental 
warmth scale using LSAC data, 
Cronbach’s α > 0.99 (Wave 3) 
and 0.92 (Wave 4). 
PedsQL™ 4.0 
Generic Core 
Scales 
 
 
 
 
Varni et al., 
1999 
 
 
 
 
 
Developed from a 
20 year iterative 
process involving 
parent and child 
focus groups, 
individual 
interviews, item 
Distinguishes between 
healthy children and 
those with acute and 
chronic health 
conditions, as well as 
reflecting severity 
levels within health 
Moderately correlated with 
measures of social skills, 
emotional distress and 
perceived competencies 
(Varni, Burwinkle, & Seid, 
2006).   
 
Internal consistency: Over the 
four scales, average Cronbach’s α 
= 0.80 (Varni et al., 2001). 
 
Total scale score Cronbach’s α = 
0.89 for child self-report and 0.92 
for parent proxy report (Varni et 
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Instrument Key reference Content validity  
 
Criterion / concurrent 
validity  
 
Construct validity Reliability / Internal structure 
PedsQL™ 4.0 
Generic Core 
Scales  
 
 
 
 
 
 
 
 
 
 
 
 
 
generation, 
pretesting, field 
testing and revision 
(Varni, 2011).   
conditions (Varni et al., 
2001).   
 
Factor analyses:  In most 
studies, the PedsQL™  
comprised five factors 
(Varni, Limbers & Newman, 
2009) generally stable 
across gender, age (5-18 
years), condition, 
socioeconomic status, 
ethnicity (Limbers, 
Newman & Varni, 2008a; 
Limbers, Newman & Varni, 
2008b; Limbers, Newman & 
Varni, 2008c; Limbers, 
Newman & Varni, 2009; 
Varni, Limbers & Newman, 
2008) and administration 
al., 2006). 
Poor internal consistency for 
school functioning at 2-4 years 
(Varni et al., 2001).   
 
Using LSAC data, Cronbach’s α 
= 0.98 for each subscale and the 
total instrument (Wave 3). Total α 
= 0.90 and subscales 0.72-0.85 
(Wave 4).  Total α = 0.99 and 
subscales 0.95-0.97 (Wave 5). 
 
Inter-rater reliability: 
Moderate to good agreement 
between children/adolescents and 
parent proxies across most scales 
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Instrument Key reference Content validity  
 
Criterion / concurrent 
validity  
 
Construct validity Reliability / Internal structure 
PedsQL™ 4.0 
Generic Core 
Scales  
 
 
 
 
 
 
 
 
 
 
 
 
 
methods (Varni et al., 2009).   
Physical, emotional and 
social subscales tend to each 
constitute single factors 
whereas the school 
functioning subscale 
consists of two factors: 
cognitive school functioning 
and school days missed.   
 
Exploratory and 
confirmatory factor analysis 
using LSAC Wave 3 data 
revealed four factors (each 
scale loaded onto a single 
factor). 
and summary scores (Limbers et 
al., 2007).  Average ICCs across 
individual age subgroups from 5 
to 16 years : 
Total Scale Score: 0.60 
Physical Health Summary Score: 
0.49 
Psychosocial Health Summary 
Score: 0.63 
Emotional Functioning Scale 
Score: 0.64 
Social Functioning Scale Score: 
0.52 
School Functioning Scale Score : 
0.55 
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Instrument Key reference Content validity  
 
Criterion / concurrent 
validity  
 
Construct validity Reliability / Internal structure 
PedsQL™ 4.0 
Generic Core 
Scales  
 
Field trials support 
longitudinal construct 
(evaluative validity or 
responsiveness) to detect 
minimally clinical important 
change over time (Varni et 
al., 1999). 
 
Short 
Temperament 
Scale for 
Children 
(STSC) 
Reactivity/ 
inflexibility 
scale 
 
Prior et al.,1989 Original measure:  
Developed after 
factor analysis of 
the Childhood 
Temperament 
Questionnaire 
(Thomas & Chess, 
1977).  Normed on  
Australian children 
Not available. Original measure:  
Agreement in temperament 
ratings between mothers and 
teachers (Prior, Smart, 
Sanson & Oberkaid, 1993).  
Original measure:  
Internal consistency for 
reactivity/inflexibility scale 
Cronbach’s α =0.82 (Sanson et 
al., 1994).   
 
LSAC short-form: 
Internal consistency: Cronbach’s 
α = 0.98 for 
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Instrument Key reference Content validity  
 
Criterion / concurrent 
validity  
 
Construct validity Reliability / Internal structure 
Short 
Temperament 
Scale for 
Children 
(STSC) 
Reactivity/ 
inflexibility 
scale  
in the Australian 
Temperament 
Project (N=2,433) 
(Sanson, Prior, 
Garino, Oberkeild, 
& Sewell, 1987). 
 
LSAC short-form: 
Used 12 items from 
the original 30 item 
scale (including the 
three item 
reactivity/inflexibil
ity scale). 
 
 
reactivity/inflexibility scale 
(Wave 3) and 0.92 (Wave 4). 
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Instrument Key reference Content validity  
 
Criterion / concurrent 
validity  
 
Construct validity Reliability / Internal structure 
Strengths and 
Difficulties 
Questionnaire 
(SDQ)a Peer 
problems scale 
 
 
 
 
 
 
 
 
 
 
 
Goodman, 1997 Dimensions based 
on factors 
identified in 
analysis of an 
expanded version 
of the Rutter parent 
questionnaire 
(Goodman, 1994).  
Items were also 
based on concepts 
underpinning the 
Diagnostic and 
Statistical Manual 
of Mental 
Disorders (4th Ed.) 
and the 
High SDQ values 
associated with higher 
risk of a related 
DSM-IV diagnosis 
(Goodman, 2001). 
Significant correlations with 
the 
Rutter Teacher Report: Total 
Deviance on the Rutter and 
Total Difficulties on 
SDQ: r=0.92; (Goodman, 
1997). 
Test-retest reliability: 0.72 for the 
total instrument and Peer 
problems 0.74 (Goodman, 2001) 
 
Internal consistency:  
Total α = 0.71 and Peer problems 
0.57 (Goodman, 2001). 
 
Using LSAC data, Cronbach’s α 
> 0.99 (Wave 3) and 0.58 (Wave 
4) for Peer problems. 
Inter-rater reliability: 
Adequate – Pearson correlation = 
0.39 (subscales 0.30-0.48). 
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Instrument Key reference Content validity  
 
Criterion / concurrent 
validity  
 
Construct validity Reliability / Internal structure 
Strengths and 
Difficulties 
Questionnaire 
(SDQ)a Peer 
problems scale  
International 
Classification of 
Diseases (ICD) 10.  
The five subscales 
were refined 
through 
exploratory factor 
analyses 
(Goodman, 1997).   
Note: This table only includes measures/scales used in their entirety, and excludes variables which were single items taken from larger measures/scales. 
Key: a. Given the large number of studies that involved the SDQ, only key studies were reviewed. 
254 
 
 
 
 
 
 
Appendix E Data Management Plan 
 
Obtaining Access to LSAC Data 
Researchers wanting to obtain access to the LSAC dataset must submit an application form 
and deed of license.  The latter outlines numerous security requirements related to access, storage 
and use of LSAC data.  
 
How Data Files Are Provided  
Data is provided via CD-ROM and/or access to a website (users at The University of 
Queensland access data via a secure library server).  All data sets are provided in SAS, STATA and 
SPSS formats.  Two types of data are available: 
•In-confidence data 
•General release data 
In-confidence data. 
Access to these datasets is only granted where data users have demonstrated a genuine need 
for the additional data provided within these datasets.  Further, users must meet a range of 
additional security requirements.  The only data not provided in these data sets are the name and 
contact details for the child, family, teacher/carer and childcare centre details. 
General release data. 
In addition to the data omitted from the in-confidence file, further changes are made to the 
general release files.  Further data items have been removed, and other items have had response 
categories combined, have been top-coded to remove extreme values or have been transformed. 
 
Documentation 
A number of documents are provided along with the main data files to assist data users to 
utilise the LSAC datasets.  These include: 
•Issues and technical papers and data users guide 
•Variable frequencies 
•Labelled study questionnaires 
•Data dictionary (in Excel and Portable Document Format versions) 
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Data dictionary. 
This is available on the LSAC website and in Excel and Portable Document Format versions 
(provided to all registered data users).  Both data dictionary formats are sortable and searchable.  
Each record describes a single variable and has the following fields: 
•Variable name 
•Variable name without age  
•Topic number  
•Question id (i.e. variable name without age or subject/informant details) 
•Position in file order 
•File indicator  
•Data collection wave 
•Cohort indicator 
•Position of question in questionnaires 
•Person label 
•Child’s age 
•Variable label (briefly describes each data item) 
•Topic 
•Construct 
•Measure (survey instrument) 
•Question as found in the survey instruments 
•Response categories 
•Population with data 
•SAS format 
•Additional notes  
Excel data dictionary. 
This version of data dictionary contains two Excel spreadsheets, one containing a detailed 
listing of all variable attributes, and a second with a shorter listing in a print-friendly format.  The 
data dictionary can be filtered and sorted using drop-down menus.    
 
User support and training  
AIFS runs workshops for LSAC data users to further build on knowledge gained by 
reviewing the data user manual and other publications provided with the LSAC data files.  These 
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workshops also provide an opportunity for data users to meet with LSAC Data Management team 
members who are knowledgeable and experienced with the data set.  These workshops cover the 
following content areas: 
•LSAC study methodology 
•Introduction to the datasets 
•Data analysis issues (e.g. complex sample design, confidentialisation, weighting etc.) 
•Variable naming conventions 
•Data user resources (e.g. data dictionaries, data user guide, labelled questionnaires) 
• Online assistance 
Data users can join an email list which is used to disseminate important information and 
updates on the LSAC.  
 
Further information sources 
Additional information can be found on the LSAC website: 
http://www.growingupinaustralia.gov.au.  Email enquiries can be sent to lsacweb@aifs.gov.au or by 
contacting the LSAC Data Administrator (Mark Sipthorp, AFIS). 
 
LSAC project team requirements 
The LSAC project team and contracted data collection companies are required to manage 
participants’ personal information in accordance with various legislation and policies, including: the 
Privacy Act (1988); Health Insurance Act (1973); Crimes Act (1914); Commonwealth Protective 
Security Manual (2000) [PSM]; Australian Communications - Electronic Security Instruction 33 
[ACSI] and National Health Act (1953).  Further, the project team and data collection contractors 
are required to: 
•Implement relevant processes to ensure that all confidential information is securely stored at all 
times. 
•Ensure that LSAC data are protected from misuse. 
•Guarantee that the identity of respondents remains undisclosed. 
•Make certain that all users of confidential information have executed a Deed of Confidentiality. 
•Cooperate with all reasonable inquiries and demands made by the Privacy Commissioner. 
•Supply information on the management of personal information to study respondents as requested. 
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Data user requirements  
Registered data users must adhere to strict security and confidentiality procedures.  
•Data must be stored in a work area with limited access. 
•Where data is provided to users in CD-ROM format, this disc must be kept securely in a locked 
filing cabinet or other secure (locked) container when not in use.  
•Electronic LSAC data is to be saved on a password protected computer or network/server.  
•Computer and/or network passwords must include a combination of upper and lowercase 
characters, be a minimum of 8 characters long, and include non-alphanumeric characters e.g. #, ;,*, 
etc.  
•All printed data output must be placed in a secure (locked) storage when not in use and printed 
material no longer required must be shredded. 
•Data users must not provide access to the data set to any unauthorised persons.  
•If you change your employers or research projects you must inform the Department of Social 
Services. 
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Appendix F Syntax Used for Data Management and Executing Main Data Analyses of the 
Study 
 
This appendix presents the syntax used to manage and analyse data for the cross-sectional and 
longitudinal study components presented in this thesis.  The first section outlines syntax for data 
management, including creation of new (derived) variables and assembly of data files for 
longitudinal analysis.  The second section outlines syntax for executing the main data analyses for 
the current study.  Syntax for cross-sectional analyses of Wave 3 data is provided first, covering 
descriptive statistics, missing data analysis, internal consistency of measures/scales, factor analysis 
for the PedsQL™, bivariate analyses and multiple regression analyses.  Following is syntax for 
longitudinal analysis of Wave 3, 4 and 5 data, covering descriptive statistics for Wave 4 and 5 
variables, internal consistency of measures/scales, bivariate analyses and generalized linear latent 
and mixed models. 
  
Syntax for Data Management 
 
Create new variables (derived variables). 
List of derived variables in the lsacgrb4 data file (B cohort at Wave 3). 
 
1. Create new variable cppvt_dicot to identify study children with PPVT scores (0) above or (1) 
below the 15th percentile (generated from raw PPVT scores cppvt).  Derived as per process 
developed by Drs Jan Nicholson and Elizabeth Westrupp. 
 
Derive age standardised PPVT scores cppvt_std 
/* Delete missing observations */   
.drop if cppvt==.  
/* Derive age categories */ 
.label define cstd 1 "up to 54 months" 2 "55-56 months" 3 "57-58 months" 4 "59-60 months" 5 
"more than 60 months" 
.recode cscagem (49/54=1) (55/56=2) (57/58=3) (59/60=4) (61/70=5), generate (cstd) 
/*Label derived variable */ 
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.label variable cstd "Age categories for PPVT standardisation - following Sanson et al 2005 
technical report" 
.label values cstd  
.bysort cstd: summ cscagem 
.gen cweights_int =cweights*100000000 
.codebook cweights_int  
/* Indicators for subpopulation in each category */ 
.gen c1=cstd==1 
.gen c2=cstd==2 
.gen c3=cstd==3 
.gen c4=cstd==4 
.gen c5=cstd==5 
.codebook c1-c5 
/* Standardisation */ 
.gen cppvt_std=. 
.forvalues x=1/5{ 
 display "c`x'“/* Shows which level the working is up to */ 
  svy, subpop(c`x'): mean cppvt 
  estat sd 
 replace cppvt_std=(cppvt-el(r(mean),1,1))/el(r(sd),1,1) if c`x'  
svy, subpop(c`x'): mean cppvt_std 
 estat sd 
   } 
/* Check overall standardised variable */ 
.svy: mean cppvt_std 
.estat sd 
 
Dichotomise age standardised PPVT scores at 15th percentile    
.label define risk 0 "Normal range" 1 "Lowest 15th %" 
.gen cppvt_15=. 
.forvalues x=1/5{ 
 display "c`x'" /* Shows which level the working is up to */ 
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  _pctile cppvt [pw=cweights] if c`x'==1, percentiles(15) /*Determine cutpoint for lowest 
15th percentile within age group */     
ret list /*show stored value on screen as _pctile does not give any output */ 
 replace cppvt_15=1 if c`x'==1 & cppvt <= r(r1) /* Dichotomise according to cut point 
within age band */     
replace cppvt_15=0 if c`x'==1 & cppvt >  r(r1) 
 } 
/*Label derived variable */ 
.label values cppvt_15 risk 
.label variable cppvt_15 "Lowest 15th % for ppvt - derived within 5 age groups"  
/* Check values and proportions by age group and in overall dichotomised variable */ 
.bysort cstd cppvt_15: summ cppvt  
.svy: tab cstd cppvt_15, row  
/* Save data set with new derived variable */ 
.save “C:\Users\Rachel\Dropbox\PhD\STATA\Data files\Wave3.dta”, replace  
 
2. Create new variable csald to identify study children’s type of speech and language difficulty 
(SaLD), coded (0) no SaLD, (1) parent concern as measured by the PEDS (cpedselc and/or 
cpedsrlc) or (2) PPVT scores below the 15th percentile with or without parent concern as measured 
by the PEDS (generated from original variables cppvt_dicot, cpedselc and cpedsrlc). 
 
/* Create new variable with no values*/ 
.gen csald = .  
/* Replace missing values */ 
.replace csald=0 if cppvt_15 == 0 & cpedselc == 0 & cpedsrlc == 0 
.replace csald=1 if cppvt_15 == 0 & cpedselc == 1 & cpedsrlc == 0 
.replace csald=1 if cppvt_15 == 0 & cpedselc == 1 & cpedsrlc == 1 
.replace csald=1 if cppvt_15 == 0 & cpedselc == 0 & cpedsrlc == 1 
.replace csald=12 if cppvt_15 == 1 & (cpedselc == 0 | cpedselc == 1) (cpedsrlc == 0 | cpedsrlc == 
1) 
/* Define the variable’s label */ 
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. label define csald 0 “no SaLD” 1 “only PEDS (cpedselc and/or cpedsrlc)” 2 “only PPVT 
(cppvt_dicot) or PEDS and PPVT”  
/* Label the values for the variable */ 
. label values csald csald  
/* Assign the label to the variable */ 
. label variable csald “Type of speech and language difficulty”  
save “C:\Users\Rachel\Dropbox\PhD\STATA\Data files\Wave3.dta”, replace  
 
3. Create new variable cgd05cdicot to identify study children with Developmental Competencies 
Scale gross motor skills (0) as or more competent than other children or (1) less or much less 
competent than others (generated from original variable cgd05c).   
 
. gen cgd05cdicot=cgd05c  
. recode cgd05cdicot 3/4=0 1/2=1  
. label define cgd05cdicot 0 “less or much less competent than others” 1 “as competent or more 
competent than others”  
. label values cgd05cdicot cgd05cdicot 
. label variable cgd05cdicot “DCS gross motor dichotomised”  
.save “C:\Users\Rachel\Dropbox\PhD\STATA\Data files\Wave3.dta”, replace  
 
4. Create new variable cgd05ddicot to identify study children with Developmental Competencies 
Scale fine motor skills (0) as or more competent than other children or (1) less or much less 
competent than others (generated from original variable cgd05d).   
. gen cgd05ddicot=cgd05d  
. recode cgd05ddicot 3/4=0 1/2=1  
. label define cgd05ddicot 0 “less or much less competent than others” 1 “as competent or more 
competent than others”  
. label values cgd05ddicot cgd05ddicot 
. label variable cgd05ddicot “DCS fine motor dichotomised”  
.save “C:\Users\Rachel\Dropbox\PhD\STATA\Data files\Wave3.dta”, replace  
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5. Create new variable caworkderiv to identify P1s with labour force status (0) employed full-time 
(35+ hours a week), (1) employed part-time (or unknown hours) or (2) other (unemployed and 
looking for work/not in the labour force/employed, but on maternity leave) (generated from original 
variable cawork).   
 
/* Create new variable with no values to identify P1s who have looked for work in the last four 
weeks */ 
. gen looked = .  
. replace looked=2 if cpw11a2a==2 & cpw11a2b==2 & cpw11a2d==2 & cpw11a2e==2 & 
cpw11a2f==2 & cpw11a2g==3 | cpw11a2g==4 | cpw11a2g==5 & cpw11a1==3  
. replace looked=1 if cpw11a2a==1 | cpw11a2b==1 | cpw11a2d==1 | cpw11a2e==1 | cpw11a2f==1 
|  cpw11a2g==1 | cpw11a2g==2  & cpw11a1==1 | cpw11a1==2  
/* Create new variable with no values to identify P1s who are employed */ 
. gen cemp = .  
. replace cemp=1 if cpw02a1==1 | cpw02a2==1 | cpw02a3==1 & cpw09a>=0  
. replace cemp=2 if looked==1 & cpw12a==1  
. replace cemp=3 if cpw02a1 ==3 | cpw02a1 ==4 | cpw02a2==3 | cpw02a3==3 | looked==2 | 
cpw12a ==2 | cpw12a ==-2 
 
/* Create new variable with no values to identify P1s with labour force status (1) employed full-
time, (2) employed part-time (or unknown hours), (3) employed, but on maternity leave, (4) 
unemployed and looking for work or (5) not in the labour force.*/ 
. gen cawork = .  
. replace cawork=cemp if cemp<0 
. replace cawork=1 if cpw09a>=35 & cpw09a!=.  
. replace cawork=2 if cpw09a>=0 & cpw09a<35  
. replace cawork=3 if cpw03a1b==1 | cpw03a1b==2 & zf02cp1==2  
. replace cawork=4 if cemp==2 
. replace cawork=5 if cemp==3 
 
. gen caworkderiv = cawork  
. recode caworkderiv 1=0 2=1 3/5=2  
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. label define caworkderiv 0 “employed full-time (35+ hrs./week)” 1 “employed part-time (or 
unknown hours)” 2 “other”  
. label values caworkderiv caworkderiv 
. label variable caworkderiv  “P1 work status derived”  
.save “C:\Users\Rachel\Dropbox\PhD\STATA\Data files\Wave3.dta”, replace 
 
6. Create new variable chshipcderiv to identify households with the following levels of financial 
hardship (0) no hardship, (1) some hardship (number of yes responses yielding a score of 1-2) or (2) 
significant hardship (score of 3-7) (generated from original variable chshipc).   
 
. gen chshipcderiv=chshipc  
. recode chshipcderiv 0=0 1/2=1 3/6=2  
. label define chshipcderiv 0 "No hardship" 1 "Some hardship (score of 1-2)" 2 "Significant 
hardship (score of 3-7)"  
. label values chshipcderiv chshipcderiv 
. label variable chshipcderiv “Financial hardship derived”  
.save “C:\Users\Rachel\Dropbox\PhD\STATA\Data files\Wave3.dta”, replace 
 
7. Create new variable cre06adicot to recode P1’s rating of their family’s ability to get along with 
one another as (0) poor or fair (1) good to excellent (generated from original variable cre06a). 
 
. gen cre06adicot = cre06a 
. recode cre06adicot 4/5=0 1/3=1  
. label define cre06adicot 0 “poor or fair” 1 “good to excellent” 
. label values cre06adicot cre06adicot 
. label variable cre06adicot  “Family cohesion dichotomised”  
.save “C:\Users\Rachel\Dropbox\PhD\STATA\Data files\Wave3.dta”, replace 
 
8. Create new variable csc08adicot to recode P1’s rating of how often they need support or help but 
can’t get it from anyone as (0) very often or often (1) sometimes or never (generated from original 
variable csc08a). 
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. gen csc08adicot = csc08a 
. recode csc08adicot 3/4=0 1/2=1 
. label define csc08adicot 0 "sometimes or never" 1 " often or very often" 
. label values csc08adicot csc08adicot  
. label variable csc08adicot “P1 needed support but couldn't get it dichotomised”  
.save “C:\Users\Rachel\Dropbox\PhD\STATA\Data files\Wave3.dta”, replace 
 
9. Create new variable chs13adicot to recode P1’s rating of their overall health as (0) poor or fair 
(1) good to excellent (generated from original variable chs13a). 
 
. gen chs13adicot = chs13a 
. recode chs13adicot 4/5=0 1/3=1  
. label define chs13adicot 0 “poor or fair” 1 “good to excellent” 
. label values chs13adicot chs13adicot 
. label variable chs13adicot “P1 global health measure dichotomised”  
.save “C:\Users\Rachel\Dropbox\PhD\STATA\Data files\Wave3.dta”, replace 
 
10. Create new variable zf12m1dicot to identify study children as (0) not Aboriginal or Torres Strait 
Islander (1) Aboriginal and/or Torres Strait Islander (generated from original variable zf12m1). 
 
. gen zf12m1dicot = zf12m1 
. recode zf12m1dicot 1=0 2/4=1  
. label define zf12m1dicot 0 “not Aboriginal or Torres Strait Islander” 1 “Aboriginal and/or Torres 
Strait Islander” 
. label values zf12m1dicot zf12m1dicot 
. label variable zf12m1dicot “ATSI status dichotomised”  
.save “C:\Users\Rachel\Dropbox\PhD\STATA\Data files\Wave3.dta”, replace 
 
11. Create new variable chs13cdicot to recode P1’s rating of the study child’s overall health as (0) 
poor or fair (1) good to excellent (generated from original variable chs13a). 
 
. gen chs13cdicot = chs13c 
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. recode chs13cdicot 1/2=1 3/5=0 
. label define chs13cdicot 0 “poor, fair or good” 1 “very good or excellent” 
. label values chs13cdicot chs13cdicot 
. label variable chs13cdicot “Study child global health measure dichotomised”  
.save “C:\Users\Rachel\Dropbox\PhD\STATA\Data files\Wave3.dta”, replace 
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List of derived variables in the lsacgrb6 data file (B cohort at Wave 4). 
 
1. Create new variable dppvt_dicot to identify study children with PPVT scores (0) above or (1) 
below the 15th percentile (generated from raw PPVT scores dppvt).   
 
Derive age standardised PPVT scores dppvt_std  
.drop if dppvt==.  
.label define dstd 1 "up to 78 months" 2 "79-80 months" 3 "81-83 months" 4 "84-85 months" 5 
"more than 85 months" 
.recode dscagem (min/78=1) (79/80=2) (81/83=3) (84/85=4) (85/max=5), generate(dstd) 
.label variable dstd "Age categories for PPVT standardisation - following Sanson et al 2005” 
technical report" 
.label values dstd dstd  
.bysort dstd: summ dscagem 
.gen dweights_int =dweights*100000000 
.codebook dweights_int  
.gen d1=dstd==1 
.gen d2=dstd==2 
.gen d3=dstd==3 
.gen d4=dstd==4 
.gen d5=dstd==5 
.codebook d1-d5 
.gen dppvt_std=. 
.forvalues x=1/5{ 
 display "d`x'” 
  svy, subpop(d`x'): mean dppvt 
  estat sd 
 replace dppvt_std=(dppvt-el(r(mean),1,1))/el(r(sd),1,1) if d`x'     
svy, subpop(d`x'): mean dppvt_std 
 estat sd 
   } 
.svy: mean dppvt_std 
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.estat sd 
   
.label define risk 0 "Normal range" 1 "Lowest 15th %" 
.gen dppvt_15=. 
.forvalues x=1/5{ 
 display "d`x'"  
  _pctile dppvt [pw=dweights] if d`x'==1, percentiles(15)    
ret list  
 replace dppvt_15=1 if d`x'==1 & dppvt <= r(r1)     
replace dppvt_15=0 if d`x'==1 & dppvt >  r(r1) 
 } 
.label values dppvt_15 risk 
.label variable dppvt_15 "Lowest 15th % for ppvt - derived within 5 age groups" 
 
.bysort dstd dppvt_15: summ dppvt  
.svy: tab dstd dppvt_15, row  
.save “C:\Users\Rachel\Dropbox\PhD\STATA\Data files\Wave4.dta”, replace  
 
2. Create new variable daworkderiv to identify P1s with labour force status (0) employed full-time 
(35+ hours a week), (1) employed part-time (or unknown hours) or (2) other (unemployed and 
looking for work/not in the labour force/employed, but on maternity leave) (generated from original 
variable dawork).   
 
. gen looked = .  
.replace looked=2 if dpw11a1==3  
.replace looked=1 if dpw11a1==1 | dpw11a1==2  
 
. gen demp = .  
.replace demp=1 if dpw02a1==1 | dpw02a2==1 | dpw02a3==1 & dpw09a>=0  
.replace demp=2 if looked==1 & dpw12a==1  
.replace demp=3 if dpw02a1 ==3 | dpw02a1 ==4 | dpw02a2==3 | dpw02a3==3 | looked==2 | 
dpw12a ==2 | dpw12a ==-2 
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. gen dawork = .  
.replace dawork=demp if demp<0 
.replace dawork=1 if dpw09a>=35 & dpw09a!=.  
.replace dawork=2 if dpw09a>=0 & dpw09a<35  
.replace dawork=3 if dpw03a1b==1 | dpw03a1b==2 & zf02dp1==2  
.replace dawork=4 if demp==2 
.replace dawork=5 if demp==3 
 
. gen daworkderiv = dawork  
. recode daworkderiv 1=0 2=1 3/5=2  
. label define daworkderiv 0 “employed full-time (35+ hrs./week)” 1 “employed part-time (or 
unknown hours)” 2 “other”  
. label values daworkderiv daworkderiv 
. label variable daworkderiv  “P1 work status derived”  
.save “C:\Users\Rachel\Dropbox\PhD\STATA\Data files\Wave4.dta”, replace 
 
4. Create new variable dhshipcderiv to identify households with the following levels of financial 
hardship (0) no hardship; (1) some hardship (number of yes responses yielding a score of 1-2); (2) 
significant hardship (score of 3-7) (generated from original variable dhshipc).   
 
. gen dhshipcderiv=dchshipc  
. recode dhshipcderiv 0=0 1/2=1 3/6=2  
. label define dhshipcderiv 0 "No hardship" 1 "Some hardship (score of 1-2)" 2 "Significant 
hardship (score of 3-7)"  
. label values dhshipcderiv dhshipcderiv 
. label variable dhshipcderiv “Financial hardship derived”  
.save “C:\Users\Rachel\Dropbox\PhD\STATA\Data files\Wave4.dta”, replace 
 
5. Create new variable dre06adicot to recode P1’s rating of their family’s ability to get along with 
one another as (0) poor or fair (1) good to excellent (generated from original variable dre06a). 
 
. gen dre06adicot = dre06a 
 
 
 
 
 
 
 
269 
 
. recode dre06adicot 4/5=0 1/3=1  
. label define dre06adicot 0 “poor or fair” 1 “good to excellent” 
. label values dre06adicot dre06adicot 
. label variable dre06adicot  “Family cohesion dichotomised”  
.save “C:\Users\Rachel\Dropbox\PhD\STATA\Data files\Wave4.dta”, replace 
 
6. Create new variable dsc08adicot to recode P1’s rating of how often they need support or help but 
can’t get it from anyone as (0) very often or often (1) sometimes or never (generated from original 
variable dsc14a). 
 
. gen dsc08adicot =dsc14a 
. recode dsc08adicot 3/4=0 1/2=1 
. label define dsc08adicot 0 "sometimes or never" 1 “often or very often" 
. label values dsc08adicot dsc08adicot 
. label variable dsc08adicot  “P1 needed support but couldn't get it dichotomised”  
.save “C:\Users\Rachel\Dropbox\PhD\STATA\Data files\Wave4.dta”, replace 
 
7. Create new variable dhs13adicot to recode P1’s rating of their overall health as (0) poor or fair 
(1) good to excellent (generated from original variable dhs13a). 
 
. gen dhs13adicot = dhs13a 
. recode dhs13adicot 4/5=0 1/3=1  
. label define dhs13adicot 0 “poor or fair” 1 “good to excellent” 
. label values dhs13adicot dhs13adicot 
. label variable dhs13adicot “P1 global health measure dichotomised”  
.save “C:\Users\Rachel\Dropbox\PhD\STATA\Data files\Wave4.dta”, replace 
 
8. Create new variable dhs13cdicot to recode P1’s rating of the study child’s overall health as (0) 
poor or fair (1) good to excellent (generated from original variable dhs13a). 
 
. gen dhs13cdicot = dhs13c 
. recode dhs13cdicot 1/2=1 3/5=0 
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. label define dhs13cdicot 0 “poor, fair or good” 1 “very good or excellent” 
. label values dhs13cdicot dhs13cdicot 
. label variable dhs13cdicot “Study child global health measure dichotomised”  
.save “C:\Users\Rachel\Dropbox\PhD\STATA\Data files\Wave4.dta”, replace 
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List of derived variables in the lsacgrb8 data file (B cohort at Wave 5). 
 
1. Create new variable eppvt_dicot to identify study children with PPVT scores (0) above or (1) 
below the 15th percentile (generated from raw PPVT scores eppvt).   
 
Derive age standardised PPVT scores eppvt_std  
.drop if eppvt==.  
.label define estd 1 "up to 78 months" 2 "79-80 months" 3 "81-83 months" 4 "84-85 months" 5 
"more than 85 months" 
.recode escagem (min/78=1) (79/80=2) (81/83=3) (84/85=4) (85/max=5), generate(estd) 
.label variable estd "Age categories for PPVT standardisation - following Sanson et al 2005” 
technical report" 
.label values estd estd  
.bysort dstd: summ escagem 
.gen eweights_int =eweights*100000000 
.codebook eweights_int  
 
.gen e1=estd==1 
.gen e2=estd==2 
.gen e3=estd==3 
.gen e4=estd==4 
.gen e5=estd==5 
.codebook e1-e5 
 
.gen eppvt_std=. 
.forvalues x=1/5{ 
 display "e`x'“ 
  svy, subpop(e`x'): mean eppvt 
  estat sd 
 replace eppvt_std=(eppvt-el(r(mean),1,1))/el(r(sd),1,1) if e`x'     
svy, subpop(e`x'): mean eppvt_std 
 estat sd 
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   } 
.svy: mean eppvt_std 
.estat sd 
  
.label define risk 0 "Normal range" 1 "Lowest 15th %" 
.gen eppvt_15=. 
.forvalues x=1/5{ 
 display "e`x'"  
  _pctile eppvt [pw=eweights] if e`x'==1, percentiles(15)     
ret list  
 replace eppvt_15=1 if e`x'==1 & eppvt <= r(r1)     
replace eppvt_15=0 if e`x'==1 & eppvt >  r(r1) 
 } 
.label values eppvt_15 risk 
.label variable eppvt_15 "Lowest 15th % for ppvt - derived within 5 age groups” 
.bysort estd eppvt_15: summ eppvt  
.svy: tab estd eppvt_15, row 
.save “C:\Users\Rachel\Dropbox\PhD\STATA\Data files\Wave5.dta”, replace  
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List of derived variables measuring changes in select variables over time (variables taken 
from lsacgrb4, lsacgrb6 and lsacgrb8 data files -B cohort at Waves 3, 4 and 5). 
 
1. Create new variable cdworkderiv measuring P1’s labour force status across waves 3 and 4 as (1) 
not in the labor force both waves, (2) part time one wave, not in the labor force other wave, (3) 
employed both waves and full time for at least one, (4) employed part time both waves, (5) full time 
one wave, not in the labor force other wave or (6) other. 
 
. gen work = .  
.replace cdworkderiv=1 if cwork==5 & dwork==5 
.replace cdworkderiv=2 if cwork==2 & dwork==5 | cwork==5 & dwork==2 
.replace cdworkderiv=3 if cwork==3 & dwork==1 | cwork==1 & dwork==3 
.replace cdworkderiv=3 if cwork==1 & dwork==2 | cwork==2 & dwork==3 
.replace cdworkderiv=3 if cwork==1 & dwork==1  
.replace cdworkderiv=4 if cwork==2 & dwork==2  
.replace cdworkderiv=5 if cwork==1 & dwork==5 | cwork==5 & dwork==1 
.replace cdworkderiv=6 if cwork==2 & dwork==4 | cwork==4 & dwork==2 | cwork==3 & 
dwork==2 | cwork==5 & dwork==4 | cwork==4 & dwork==5 | cwork==3 & dwork==5 | cwork==1 
& dwork==4 | cwork==2 & dwork==3 | cwork==5 & dwork==3 | cwork==4 & dwork==1 | 
cwork==3 & dwork==4 | cwork==4 & dwork==4 
. label define cdworkderiv 1 “not in the labor force both waves” 2 “part time one wave, not in the 
labor force other wave” 3 “employed both waves and full time for at least one” 4 “employed part 
time both waves” 5 “full time one wave, not in the labor force other wave” 6 “other” 
. label values cdworkderiv cdworkderiv 
. label variable cdworkderiv “4/5 6/7 P1 work status”  
.save “C:\Users\Rachel\Dropbox\PhD\STATA\Data files\Wave345.dta”, replace 
 
2. Create new variable cdsc12a1l measuring study child’s access to speech therapy services across 
waves 3 and 4, coded (0) no access to speech therapy services or (1) access to speech therapy 
services at one or more waves. 
 
. gen cdsc12a1l = .  
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.replace cdsc12a1l =0 if csc12a1l ==0 & dsc12a1l ==0 
.replace cdsc12a1l =1 if csc12a1l ==1 & dsc12a1l ==0 | csc12a1l ==0 & dsc12a1l ==1 | csc12a1l 
==01 & dsc12a1l ==1 
. label define cdsc12a1l 0 “no access to speech therapy services” 1 “access to speech therapy 
services at one or more waves” 
. label values cdsc12a1l cdsc12a1l 
. label variable cdsc12a1l “4/5 6/7 speech therapy access”  
.save “C:\Users\Rachel\Dropbox\PhD\STATA\Data files\Wave345.dta”, replace 
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Create data files for the longitudinal study component. 
  
1. Create new data file comprising data sets from waves 3 and 4. 
.use "C:\Users\Rachel\Dropbox\PhD\STATA\Data files\Wave3 - Copy for merging.dta" 
/* Merge datasets */ 
.merge using "C:\Users\Rachel\Dropbox\PhD\STATA\Data files\Wave4 - Copy for merging.dta" 
/* View and describe the contents of the data file */ 
.describe 
/* Tabulate new variable marking merge results */ 
.tab _merge 
 
2. Create new data file comprising data sets from waves 3/4 and 5. 
.use "C:\Users\Rachel\Dropbox\PhD\STATA\Data files\Wave34 - Copy for merging.dta" 
.merge using "C:\Users\Rachel\Dropbox\PhD\STATA\Data files\Wave5 - Copy for merging.dta" 
.describe 
.tab _merge 
 
3. Convert data from wide to long form for the longitudinal study component. 
.reshape long ppvt pedse pedsr mk6 work p2 re06adicot hs13adicot sc12a1l hs13cdicot apeer pedsp 
pedsef pedss, i(hicid) j(year) 
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Syntax for Main Analyses – Cross Sectional Study Component (Wave 3) 
 
Descriptive statistics for dependent and independent variables. 
Descriptive analyses of data were performed to explore the characteristics and distribution 
of each variable.  Descriptive statistics were examined with and without population weights applied.  
 
/* Declare complex sample design and apply weights for use when reporting prevalence estimates*/ 
/* Extract state/territory information (8 categories) and attaches already defined labels*/ 
.gen sampling_state = mod(int(hicid/1000000),10) 
.label define cstate 1 "NSW" 2 "VIC" 3 "QLD" 4 "SA" 5 "WA" 6 "TAS" 7 "NT" 8 
"ACT" 
. label values sampling_state cstate 
. tab sampling_state  
/* Extract the met/exmet information (2 categories), defined and attaches labels*/ 
. gen sampling_part_of_state = mod(int(hicid/100000),10) 
. recode sampling_part_of_state (1 2 = 1) (3 4 = 2) 
. label define part_of_state 1 "capital city" 2 "rest of state" 
. label values sampling_part_of_state part_of_state 
/* Combine the stratum to form one variable (15 categories)*/ 
. gen stratid = sampling_state*10 + sampling_part_of_state 
/* Prepare the data for analysis by applying population weight*/ 
. svyset pcodes [pweight=cweight], strata(stratid) 
 
.describe 
 
/* View and describe the contents of variables in the data file */ 
.codebook 
 
Examine the normality of variables in the dataset 
/* Perform Shapiro–Wilk normality test */ 
.swilk  
/* Perform Shapiro–Francia normality test*/ 
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.sfrancia 
/* Perform skewness and kurtosis test for normality */ 
.sktest 
 
/* Examine missing values */ 
. mvpatterns 
. misschk 
 
Descriptive statistics of variables in model 
Speech and language variables 
/* Unweighted frequencies */ 
.tab cppvt_dicot 
.tab cpedselc 
.tab cpedsrlc 
.tab csald 
.tab csc12a1l 
 
/* Weighted frequencies */ 
. svy: tab cppvt_dicot, obs 
. svy: tab cpedselc, obs 
. svy: tab cpedsrlc, obs 
. svy: tab csald, obs 
. svy: tab csc12a1l, obs 
 
/* Unweighted means */ 
.summ cppvt, detail 
 
/* Weighted means */ 
. svy: mean cppvt 
/* Obtain an estimate of the population standard deviation */ 
. estat sd 
Child and family variables 
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.tab cgd05cdicot 
.tab cgd05cdicot 
.tab caworkderiv 
.tab chshipcderiv 
.tab cp2 
.tab cosib 
.tab cre06adicot 
.tab csc08adicot 
.tab chs13adicot 
.tab zf02m1 
.tab zf12m1dicot 
.tab cfd14a 
.tab chs13cdicot 
 
.svy: tab cgd05cdicot, obs 
.svy: tab cgd05cdicot, obs 
.svy: tab caworkderiv, obs 
.svy: tab chshipcderiv, obs 
.svy: tab cp2, obs 
.svy: tab cosib, obs 
.svy: tab cre06adicot, obs 
.svy: tab csc08adicot, obs 
.svy: tab chs13adicot, obs 
.svy: tab zf02m1, obs 
.svy: tab zf12m1dicot, obs 
.svy: tab cfd14a, obs 
.svy: tab chs13cdicot, obs 
 
 
. summ cmk6, detail 
. summ cawarm, detail 
. summ caper, detail 
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. summ creacta, detail 
 
. svy: mean cmk6 
. estat sd 
. svy: mean cawarm 
. estat sd 
. svy: mean caper 
. estat sd 
. svy: mean creacta 
. estat sd 
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Additional descriptive analyses for paper: Feeney, R., Desha, L., Khan, A., Ziviani, J. & 
Nicholson, J. (2015).  Speech and language difficulties along with other child and family factors 
associated with health-related quality-of-life of Australian children.  Applied Research in Quality of 
Life, Early Online, 1-19. 
 
Unweighted frequencies 
/* P1main language */ 
. tab cf11cp1 
/* P1 employment status */ 
.tab caemp 
/* P2 employment status */ 
.tab cbemp 
/* Mother’s school completion */ 
. tab cfd08m1 
/* Father’s school completion */  
. tab cfd08f1  
/* Biological mother in home */ 
.tab cbmoth 
/* Biological father in home */ 
.tab cbfath 
/* Adopted mother in home */ 
.tab camoth 
/* Adopted father in home */ 
.tab cafath 
/* Step-mother in home */ 
.tab csmoth 
/* Step-father in home */ 
.tab csfath 
/* Foster mother in home */ 
.tab cfmoth 
/* Foster father in home */ 
.tab cffath
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HRQoL of the sample. 
HRQoL of the sample was investigated, with the various domains of HRQoL (physical, 
emotional, social and school functioning) being examined separately.   
 
Dependent variable: HRQoL (measured using the PedsQL™) 
. summ cpedsphy, detail 
. summ cpedsef, detail 
. summ cpedssof, detail 
. summ cpedssca, detail 
 
. svy: mean cpedsphy 
. estat sd 
. svy: mean cpedsef 
. estat sd 
. svy: mean cpedssof 
. estat sd 
. svy: mean cpedssca 
. estat sd 
 
Graphics  
/* Histogram plots */ 
.histogram cpedsphy  
.histogram cpedsef  
.histogram cpedssof  
.histogram cpedssca  
 
/* Kernel density plots */ 
. kdensity cpedsphy 
. kdensity cpedsef 
. kdensity cpedssof 
. kdensity cpedssca 
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/* P-P plots */ 
. pnorm cpedsphy 
. pnorm cpedsef 
. pnorm cpedssof 
. pnorm cpedssca 
 
/* Q-Q plots */ 
. qnorm cpedsphy 
. qnorm cpedsef 
. qnorm cpedssof 
. qnorm cpedssca 
 
/* Boxplots */ 
. graph box cpedsphy 
. graph box cpedsef 
. graph box cpedssof 
. graph box cpedssca 
 
/* Stem-and-leaf plots */ 
. stem cpedsphy 
. stem cpedsef 
. stem cpedssof 
. stem cpedssca 
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Missing data analysis. 
t-tests and Pearson’s chi square statistics were examined to compare characteristics of 
respondents and non-respondents to the two questionnaires with sizeable missing data: (1) the P1 
Leave Behind questionnaire and (2) the teacher self-complete questionnaire.  Within the P1 Leave 
Behind questionnaire patterns of missing values were examined for the social support variable (this 
contained the highest number of missing values). Within the teacher self-complete questionnaire 
patterns of missing values were examined for the Developmental Competencies Scale gross and 
fine motor items as these were the only variables from this survey instrument included in the current 
study. T-tests and Pearson’s chi square statistics were also examined to compare characteristics of 
respondents and non-respondents to subscales of the PedsQL™.  Variables not previously 
introduced are labelled below.  
 
P1 Leave Behind questionnaire (social support). 
/* Unweighted t-test for child age*/ 
. ttest cscagem, by(csc08adicot) 
/* Unweighted t-test for household socioeconomic position */ 
. ttest csep, by(csc08adicot)   
 
/* Chi square */ 
. tab csc08adicot cgd05cdicot, chi2 
. tab csc08adicot cgd05ddicot, chi2 
. tab csc08adicot cp2, chi2 
. tab csc08adicot cre06adicot, chi2 
. tab csc08adicot zf02m1, chi2 
. tab csc08adicot zf12m1dicot, chi2 
/* Chi square for number of siblings in household */ 
. tab csc08adicot cnsib, chi2  
/* Mother’s school completion */ 
. tab csc08adicot cfd08m1, chi2  
/* Father’s school completion */ 
. tab csc08adicot cfd08f1, chi2  
/* P1 sex */ 
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. tab csc08adicot zf02cp1, chi2 
/* P1main language */ 
. tab csc08adicot cf11cp1, chi2 
 
Teacher self-complete questionnaire (gross motor skills). 
. ttest cscagem, by(cgd05cdicotyn) 
. ttest csep, by(cgd05cdicotyn)   
 
. tab cgd05cdicotyn cgd05cdicot, chi2 
. tab cgd05cdicotyn cgd05ddicot, chi2 
. tab cgd05cdicotyn cp2, chi2 
. tab cgd05cdicotyn cre06adicot, chi2 
. tab cgd05cdicotyn zf02m1, chi2 
. tab cgd05cdicotyn zf12m1dicot, chi2 
. tab cgd05cdicotyn cnsib, chi2  
. tab cgd05cdicotyn cfd08m1, chi2  
. tab cgd05cdicotyn cfd08f1, chi2  
. tab cgd05cdicotyn zf02cp1, chi2 
. tab cgd05cdicotyn cf11cp1, chi2 
 
Teacher self-complete questionnaire (fine motor skills). 
. ttest cscagem, by(cgd05ddicotyn) 
. ttest csep, by(cgd05ddicotyn)   
 
. tab cgd05ddicotyn cgd05cdicot, chi2 
. tab cgd05ddicotyn cgd05ddicot, chi2 
. tab cgd05ddicotyn cp2, chi2 
. tab cgd05ddicotyn cre06adicot, chi2 
. tab cgd05ddicotyn zf02m1, chi2 
. tab cgd05ddicotyn zf12m1dicot, chi2 
. tab cgd05ddicotyn cnsib, chi2  
. tab cgd05ddicotyn cfd08m1, chi2  
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. tab cgd05ddicotyn cfd08f1, chi2  
. tab cgd05ddicotyn zf02cp1, chi2 
. tab cgd05ddicotyn cf11cp1, chi2 
 
PedsQL™ physical functioning. 
. ttest cscagem, by(cpedsphyyn) 
. ttest csep, by(cpedsphyyn)   
 
. tab cpedsphyyn cgd05cdicot, chi2 
. tab cpedsphyyn cgd05ddicot, chi2 
. tab cpedsphyyn cp2, chi2 
. tab cpedsphyyn cre06adicot, chi2 
. tab cpedsphyyn zf02m1, chi2 
. tab cpedsphyyn zf12m1dicot, chi2 
. tab cpedsphyyn cnsib, chi2  
. tab cpedsphyyn cfd08m1, chi2  
. tab cpedsphyyn cfd08f1, chi2  
. tab zf02cp1, chi2  
. tab cpedsphyyn cf11cp1, chi2 
 
PedsQL™ emotional functioning. 
. ttest cscagem, by(cpedsefyn) 
. ttest csep, by(cpedsefyn)   
 
. tab cpedsefyn cgd05cdicot, chi2 
. tab cpedsefyn cgd05ddicot, chi2 
. tab cpedsefyn cp2, chi2 
. tab cpedsefyn cre06adicot, chi2 
. tab cpedsefyn zf02m1, chi2 
. tab cpedsefyn zf12m1dicot, chi2 
. tab cpedsefyn cnsib, chi2  
. tab cpedsefyn cfd08m1, chi2  
 
 
 
 
 
 
 
286 
 
. tab cpedsefyn cfd08f1, chi2  
. tab cpedsefyn zf02cp1, chi2  
. tab cpedsefyn cf11cp1, chi2 
 
PedsQL™ social functioning. 
. ttest cscagem, by(cpedssofyn) 
. ttest csep, by(cpedssofyn)   
 
. tab cpedssofyn cgd05cdicot, chi2 
. tab cpedssofyn cgd05ddicot, chi2 
. tab cpedssofyn cp2, chi2 
. tab cpedssofyn cre06adicot, chi2 
. tab cpedssofyn zf02m1, chi2 
. tab cpedssofyn zf12m1dicot, chi2 
. tab cpedssofyn cnsib, chi2  
. tab cpedssofyn cfd08m1, chi2  
. tab cpedssofyn cfd08f1, chi2  
. tab cpedssofyn zf02cp1, chi2  
. tab cpedssofyn cf11cp1, chi2 
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Internal consistency of measures/scales at Wave 3. 
 
 PedsQL™ physical functioning. 
/* Display correlation matrix */ 
.corr cgd04a1 cgd04a2 cgd04a3 cgd04a4 cgd04a5 cgd04a6 cgd04a7 cgd04a8  
/* Compute Cronbach's alpha */ 
.alpha cgd04a1 cgd04a2 cgd04a3 cgd04a4 cgd04a5 cgd04a6 cgd04a7 cgd04a8  
 
 PedsQL™ emotional functioning. 
.corr cgd04b1a cgd04b1b cgd04b1c cgd04b1d cgd04b1e  
. alpha cgd04b1a cgd04b1b cgd04b1c cgd04b1d cgd04b1e  
 
 PedsQL™ social functioning. 
.corr cgd04b2a cgd04b2b cgd04b2c cgd04b2d cgd04b2e  
. alpha cgd04b2a cgd04b2b cgd04b2c cgd04b2d cgd04b2e  
 
 PedsQL™ school functioning. 
corr cgd04b3a cgd04b3b cgd04b3c  
.alpha cgd04b3a cgd04b3b cgd04b3c  
 
 K6. 
. corr chs24a1 chs24a2 chs24a3 chs24a4 chs24a5 chs24a6 
. alpha chs24a1 chs24a2 chs24a3 chs24a4 chs24a5 chs24a6 
 
 Parental warmth. 
. corr cpa03a2 cpa03a3 cpa03a4 cpa03a5 cpa03a6 cpa03a1 
. alpha cpa03a2 cpa03a3 cpa03a4 cpa03a5 cpa03a6 cpa03a1 
 
 SDQ peer. 
. corr cse03a5a cse03a5b cse03a5c cse03a5d cse03a5e 
. alpha cse03a5a cse03a5b cse03a5c cse03a5d cse03a5e 
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Factor analysis – PedsQL™. 
 The underlying factor structure of the PedsQL™ was examined using exploratory factor 
analysis.  Confirmatory factor analysis was also performed using IBM SPSS Amos (syntax not 
listed). 
 
 Physical functioning. 
/* Perform unrotated factor analysis using principal-component factors method */ 
.factor cgd04a1 cgd04a2 cgd04a3 cgd04a4 cgd04a5 cgd04a6 cgd04a7 cgd04a8, pcf 
/* Use Varimax rotation */ 
.rotate, varimax 
 
 Emotional functioning. 
.factor cgd04b1a cgd04b1b cgd04b1c cgd04b1d cgd04b1e, pcf 
.rotate, varimax 
 
 Social functioning. 
.factor cgd04b2a cgd04b2b cgd04b2c cgd04b2d cgd04b2e, pcf 
.rotate, varimax 
 
 School functioning. 
.factor cgd04b3e cgd04b3f cgd04b3g cgd04b3b cgd04b3c, pcf 
.rotate, varimax 
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Bivariate analyses. 
Bivariate associations between potential child and family predictor variables and HRQoL 
(physical, emotional and social functioning) were examined using correlation matrices, t-tests and 
Analysis of Variance (ANOVA).  Linearity was inspected using scatterplots. 
 
Correlations for continuous variables 
/* Unweighted correlations */ 
. corr cmk6 cawarm capeer creacta cpedsphy cpedsef cpedssof  
 
/* Twoway scatterplots */ 
.scatter cpedsphy cmk6 
.scatter cpedsphy cawarm 
.scatter cpedsphy capeer 
.scatter cpedsphy creacta 
.scatter cpedsef cmk6 
.scatter cpedsef cawarm 
.scatter cpedsef capeer 
.scatter cpedsef creacta 
.scatter cpedssof cmk6 
.scatter cpedssof cawarm 
.scatter cpedssof capeer 
.scatter cpedssof creacta 
 
/* Unweighted t-tests */ 
.ttest cpedsphy, by(csc12a1l) 
.ttest cpedsphy, by(cgd05cdicot) 
.ttest cpedsphy, by(cgd05ddicot) 
.ttest cpedsphy, by(caworkderiv) 
.ttest cpedsphy, by(chshipcderiv) 
.ttest cpedsphy, by(cp2) 
.ttest cpedsphy, by(cosib) 
.ttest cpedsphy, by(cre06adicot) 
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.ttest cpedsphy, by(csc08adicot) 
.ttest cpedsphy, by(chs13adicot) 
.ttest cpedsphy, by(zf02m1) 
.ttest cpedsphy, by(zf12m1dicot) 
.ttest cpedsphy, by(cfd14a) 
.ttest cpedsphy, by(chs13cdicot) 
. ttest  cpedsphy, by(cppvt_dicot) 
. ttest cpedsphy, by(cpedselc) 
. ttest cpedsphy, by(cpedsrlc) 
.ttest cpedsef, by(csc12a1l) 
.ttest cpedsef, by(cgd05cdicot) 
.ttest cpedsef, by(cgd05ddicot) 
.ttest cpedsef, by(caworkderiv) 
.ttest cpedsef, by(chshipcderiv) 
.ttest cpedsef, by(cp2) 
.ttest cpedsef, by(cosib) 
.ttest cpedsef, by(cre06adicot) 
.ttest cpedsef, by(csc08adicot) 
.ttest cpedsef, by(chs13adicot) 
.ttest cpedsef, by(zf02m1) 
.ttest cpedsef, by(zf12m1dicot) 
.ttest cpedsef, by(cfd14a) 
.ttest cpedsef, by(chs13cdicot) 
. ttest cpedsef, by(cppvt_dicot) 
. ttest  cpedsef, by(cpedselc) 
. ttest  cpedsef, by(cpedsrlc) 
.ttest cpedssof, by(csc12a1l) 
.ttest cpedssof, by(cgd05cdicot) 
.ttest cpedssof, by(cgd05ddicot) 
.ttest cpedssof, by(caworkderiv) 
.ttest cpedssof, by(chshipcderiv) 
.ttest cpedssof, by(cp2) 
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.ttest cpedssof, by(cosib) 
.ttest cpedssof, by(cre06adicot) 
.ttest cpedssof, by(csc08adicot) 
.ttest cpedssof, by(chs13adicot) 
.ttest cpedssof, by(zf02m1) 
.ttest cpedssof, by(zf12m1dicot) 
.ttest cpedssof, by(cfd14a) 
.ttest cpedssof, by(chs13cdicot) 
. ttest  cpedssof, by(cppvt_dicot) 
. ttest  cpedssof, by(cpedselc) 
. ttest  cpedssof, by(cpedsrlc) 
 
/* ANOVA */ 
.anova cpedsphy csald 
.anova cpedsphy caworkderiv 
.anova cpedsphy chshipcderiv 
.anova cpedsef csald 
.anova cpedsef caworkderiv 
.anova cpedsef chshipcderiv 
.anova cpedssof csald 
.anova cpedssof caworkderiv 
.anova cpedssof chshipcderiv 
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Bivariate associations between child and family predictor variables were examined using 
correlation matrices, t-tests, chi square tests and ANOVA.   
 
.corr cmk6 cawarm capeer creacta 
 
. ttest cmk6, by(cgd05cdicot) 
. ttest cmk6, by(cgd05cdicot) 
. ttest cmk6, by(cp2) 
. ttest cmk6, by(cosib) 
. ttest cmk6, by(cre06adicot) 
. ttest cmk6, by(csc08adicot) 
. ttest cmk6, by(chs13adicot) 
. ttest cmk6, by(csc12a1l) 
. ttest cmk6, by(zf02m1) 
. ttest cmk6, by(zf12m1dicot) 
. ttest cmk6, by(cfd14a) 
. ttest cmk6, by(chs13cdicot) 
. ttest cawarm, by(cgd05cdicot) 
. ttest cawarm, by(cgd05cdicot) 
. ttest cawarm, by(cp2) 
. ttest cawarm, by(cosib) 
. ttest cawarm, by(cre06adicot) 
. ttest cawarm, by(csc08adicot) 
. ttest cawarm, by(chs13adicot) 
. ttest cawarm, by(csc12a1l) 
. ttest cawarm, by(zf02m1) 
. ttest cawarm, by(zf12m1dicot) 
. ttest cawarm, by(cfd14a) 
. ttest cawarm, by(chs13cdicot) 
. ttest capeer, by(cgd05cdicot) 
. ttest capeer, by(cgd05cdicot) 
. ttest capeer, by(cp2) 
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. ttest capeer, by(cosib) 
. ttest capeer, by(cre06adicot) 
. ttest capeer, by(csc08adicot) 
. ttest capeer, by(chs13adicot) 
. ttest capeer, by(csc12a1l) 
. ttest capeer, by(zf02m1) 
. ttest capeer, by(zf12m1dicot) 
. ttest capeer, by(cfd14a) 
. ttest capeer, by(chs13cdicot) 
. ttest creacta, by(cgd05cdicot) 
. ttest creacta, by(cgd05cdicot) 
. ttest creacta, by(cp2) 
. ttest creacta, by(cosib) 
. ttest creacta, by(cre06adicot) 
. ttest creacta, by(csc08adicot) 
. ttest creacta, by(chs13adicot) 
. ttest creacta, by(csc12a1l) 
. ttest creacta, by(zf02m1) 
. ttest creacta, by(zf12m1dicot) 
. ttest creacta, by(cfd14a) 
. ttest creacta, by(chs13cdicot) 
 
. tab csald cgd05cdicot, chi2 
. tab csald cgd05ddicot, chi2 
. tab csald caworkderiv, chi2 
. tab csald chshipcderiv, chi2 
. tab csald cp2, chi2 
. tab csald cosib, chi2 
. tab csald cre06adicot, chi2 
. tab csald csc08adicot, chi2 
. tab csald chs13adicot, chi2 
. tab csald csc12a1l, chi2 
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. tab csald zf02m1, chi2 
. tab csald zf12m1dicot, chi2 
. tab csald cfd14a, chi2 
. tab csald chs13cdicot, chi2 
. tab cgd05cdicot cgd05ddicot, chi2 
. tab cgd05cdicot caworkderiv, chi2 
. tab cgd05cdicot chshipcderiv, chi2 
. tab cgd05cdicot cp2, chi2 
. tab cgd05cdicot cosib, chi2 
. tab cgd05cdicot cre06adicot, chi2 
. tab cgd05cdicot csc08adicot, chi2 
. tab cgd05cdicot chs13adicot, chi2 
. tab cgd05cdicot csc12a1l, chi2 
. tab cgd05cdicot zf02m1, chi2 
. tab cgd05cdicot zf12m1dicot, chi2 
. tab cgd05cdicot cfd14a, chi2 
. tab cgd05cdicot chs13cdicot, chi2 
. tab cgd05ddicot caworkderiv, chi2 
. tab cgd05ddicot chshipcderiv, chi2 
. tab cgd05ddicot cp2, chi2 
. tab cgd05ddicot cosib, chi2 
. tab cgd05ddicot cre06adicot, chi2 
. tab cgd05ddicot csc08adicot, chi2 
. tab cgd05ddicot chs13adicot, chi2 
. tab cgd05ddicot csc12a1l, chi2 
. tab cgd05ddicot zf02m1, chi2 
. tab cgd05ddicot zf12m1dicot, chi2 
. tab cgd05ddicot cfd14a, chi2 
. tab cgd05ddicot chs13cdicot, chi2 
. tab caworkderiv chshipcderiv, chi2 
. tab caworkderiv cp2, chi2 
. tab caworkderiv cosib, chi2 
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. tab caworkderiv cre06adicot, chi2 
. tab caworkderiv csc08adicot, chi2 
. tab caworkderiv chs13adicot, chi2 
. tab caworkderiv csc12a1l, chi2 
. tab caworkderiv zf02m1, chi2 
. tab caworkderiv zf12m1dicot, chi2 
. tab caworkderiv cfd14a, chi2 
. tab caworkderiv chs13cdicot, chi2 
. tab chshipderiv cp2, chi2 
. tab chshipderiv cosib, chi2 
. tab chshipderiv cre06adicot, chi2 
. tab chshipderiv csc08adicot, chi2 
. tab chshipderiv chs13adicot, chi2 
. tab chshipderiv csc12a1l, chi2 
. tab chshipderiv zf02m1, chi2 
. tab chshipderiv zf12m1dicot, chi2 
. tab chshipderiv cfd14a, chi2 
. tab chshipderiv chs13cdicot, chi2 
. tab cp2 cosib, chi2 
. tab cp2 cre06adicot, chi2 
. tab cp2 csc08adicot, chi2 
. tab cp2 chs13adicot, chi2 
. tab cp2 csc12a1l, chi2 
. tab cp2 zf02m1, chi2 
. tab cp2 zf12m1dicot, chi2 
. tab cp2 cfd14a, chi2 
. tab cp2 chs13cdicot, chi2 
. tab cosib cre06adicot, chi2 
. tab cosib csc08adicot, chi2 
. tab cosib chs13adicot, chi2 
. tab cosib csc12a1l, chi2 
. tab cosib zf02m1, chi2 
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. tab cosib zf12m1dicot, chi2 
. tab cosib cfd14a, chi2 
. tab cosib chs13cdicot, chi2 
. tab cre06adicot csc08adicot, chi2 
. tab cre06adicot chs13adicot, chi2 
. tab cre06adicot csc12a1l, chi2 
. tab cre06adicot zf02m1, chi2 
. tab cre06adicot zf12m1dicot, chi2 
. tab cre06adicot cfd14a, chi2 
. tab cre06adicot chs13cdicot, chi2 
. tab csc08adicot chs13adicot, chi2 
. tab csc08adicot csc12a1l, chi2 
. tab csc08adicot zf02m1, chi2 
. tab csc08adicot zf12m1dicot, chi2 
. tab csc08adicot cfd14a, chi2 
. tab csc08adicot chs13cdicot, chi2 
. tab chs13adicot csc12a1l, chi2 
. tab chs13adicot zf02m1, chi2 
. tab chs13adicot zf12m1dicot, chi2 
. tab chs13adicot cfd14a, chi2 
. tab chs13adicot chs13cdicot, chi2 
. tab csc12a1l zf02m1, chi2 
. tab csc12a1l zf12m1dicot, chi2 
. tab csc12a1l cfd14a, chi2 
. tab csc12a1l chs13cdicot, chi2 
. tab zf02m1 zf12m1dicot, chi2 
. tab zf02m1 cfd14a, chi2 
. tab zf02m1 chs13cdicot, chi2 
. tab zf12m1dicot cfd14a, chi2 
. tab zf12m1dicot chs13cdicot, chi2 
. tab cfd14a chs13cdicot, chi2 
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.anova cmk6 csald 
.anova cmk6 caworkderiv 
.anova cmk6 chshipcderiv 
.anova cawarm csald 
.anova cawarm caworkderiv 
.anova cawarm chshipcderiv 
.anova capeer csald 
.anova capeer caworkderiv 
.anova capeer chshipcderiv 
.anova creacta csald 
.anova creacta caworkderiv 
.anova creacta chshipcderiv 
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Multiple regression analyses. 
Multiple regression analyses were used to examine relationships between HRQoL and 
SaLD, adjusting for family characteristics and child specific factors. 
 
Physical functioning 
/* Undertake linear regression */ 
. regress cpedsphy i.csald i.caworkderiv i.chshipcderiv cre06adicot chs13adicot csc12a1l 
chs13cdicot cmk6 cawarm creacta csc08adicot cp2 zf12m1dicot 
/* Calculate variance inflation factors for the independent variables */ 
. estat vif 
/* Breusch-Pagan/Cook-Weisberg test for heteroskedasticity */ 
. hettest 
/* Graphs a residual-versus-fitted plot */ 
. rvfplot, yline(0) 
/* Generate studentised residuals */ 
. predict r, rstudent 
/* Plot the residuals against the index (index plot line) */ 
. scatter r hicid, mlab(hicid) yline(-3 0 3)  
/* Graph a quantile plot of studentised residuals */ 
. qnorm r 
/* Graph a kernel density plot of studentised residuals */ 
. kdensity r, normal 
 
/* Undertake linear regression and estimate standard errors using the Huber-White sandwich 
estimators */ 
. regress cpedsphy i.csald i.caworkderiv i.chshipcderiv cre06adicot chs13adicot csc12a1l 
chs13cdicot cmk6 cawarm creacta csc08adicot cp2 zf12m1dicot, robust 
. estat vif 
. hettest 
. rvfplot, yline(0) 
. predict r, rstudent 
. scatter r hicid, mlab(hicid) yline(-3 0 3)  
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. qnorm r 
. kdensity r, normal 
 
/* Undertake linear regression with robust standard errors and excluding cases with studentized 
residuals greater than 2.5 */ 
. regress cpedsphy i.csald i. caworkderiv i.chshipcderiv cre06adicot chs13adicot csc12a1l 
chs13cdicot cmk6 cawarm creacta csc08adicot cp2 zf12m1dicot if abs(r)<2.5, robust 
. estat vif 
. hettest 
. rvfplot, yline(0) 
. predict r, rstudent 
. scatter r hicid, mlab(hicid) yline(-3 0 3)  
. qnorm r 
. kdensity r, normal 
/* Predict Cook's distance */ 
predict c, cooksd 
 
 
Emotional functioning 
. regress cpedsef i.csald cgd05cdicot cgd05ddicot i.cworkderiv i.chshipcderiv cosib cre06adicot 
chs13adicot csc12a1l chs13cdicot cmk6 cawarm capeer csc08adicot cp2 
. estat vif 
. hettest 
. rvfplot, yline(0) 
. predict r, rstudent 
. scatter r hicid, mlab(hicid) yline(-3 0 3)  
. qnorm r 
. kdensity r, normal 
 
. regress cpedsef i.csald cgd05cdicot cgd05ddicot i.cworkderiv i.chshipcderiv cosib cre06adicot 
chs13adicot csc12a1l chs13cdicot cmk6 cawarm capeer csc08adicot cp2, robust 
. estat vif 
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. hettest 
. rvfplot, yline(0) 
. predict r, rstudent 
. scatter r hicid, mlab(hicid) yline(-3 0 3)  
. qnorm r 
. kdensity r, normal 
 
. regress cpedsef i.csald cgd05cdicot cgd05ddicot i.cworkderiv i.chshipcderiv cosib cre06adicot 
chs13adicot csc12a1l chs13cdicot cmk6 cawarm capeer csc08adicot cp2 if abs(r)<2.5, robust 
. estat vif 
. hettest 
. rvfplot, yline(0) 
. predict r, rstudent 
. scatter r hicid, mlab(hicid) yline(-3 0 3)  
. qnorm r 
. kdensity r, normal 
predict c, cooksd 
 
Social functioning 
. regress cpedssof i.csald cgd05cdicot cgd05ddicot i.cworkderiv i.chshipcderiv cre06adicot 
chs13adicot csc12a1l zf02m1 cfd14a chs13cdicot cmk6 cawarm csc08adicot creacta 
. estat vif 
. hettest 
. rvfplot, yline(0) 
. predict r, rstudent 
. scatter r hicid, mlab(hicid) yline(-3 0 3)  
. qnorm r 
. kdensity r, normal 
 
. regress cpedssof i.csald cgd05cdicot cgd05ddicot i.cworkderiv i.chshipcderiv cre06adicot 
chs13adicot csc12a1l zf02m1 cfd14a chs13cdicot cmk6 cawarm csc08adicot creacta, robust 
. estat vif 
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. hettest 
. rvfplot, yline(0) 
. predict r, rstudent 
. scatter r hicid, mlab(hicid) yline(-3 0 3)  
. qnorm r 
. kdensity r, normal 
 
. regress cpedssof i.csald cgd05cdicot cgd05ddicot i.cworkderiv i.chshipcderiv cre06adicot 
chs13adicot csc12a1l zf02m1 cfd14a chs13cdicot cmk6 cawarm csc08adicot creacta if abs(r)<2.5, 
robust 
. estat vif 
. hettest 
. rvfplot, yline(0) 
. predict r, rstudent 
. scatter r hicid, mlab(hicid) yline(-3 0 3)  
. qnorm r 
. kdensity r, normal 
predict c, cooksd 
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Syntax for Main Analyses – Cross Sectional Study Component (Wave 4) 
 
Descriptive statistics for dependent and independent variables. 
 
.gen sampling_state = mod(int(hicid/1000000),10) 
.label define dstate 1 "NSW" 2 "VIC" 3 "QLD" 4 "SA" 5 "WA" 6 "TAS" 7 "NT" 8 
"ACT" 
. label values sampling_state dstate 
. tab sampling_state  
. gen sampling_part_of_state = mod(int(hicid/100000),10) 
. recode sampling_part_of_state (1 2 = 1) (3 4 = 2) 
. label define part_of_state 1 "capital city" 2 "rest of state" 
. label values sampling_part_of_state part_of_state 
. gen stratid = sampling_state*10 + sampling_part_of_state 
. svyset pcodes [pweight=dweight], strata(stratid) 
.describe 
.codebook 
 
/* Examine the normality of variables in the dataset */ 
.swilk  
.sfrancia 
.sktest 
 
. mvpatterns 
. misschk 
 
Descriptive statistics of variables in model 
Speech and language variables 
.tab dppvt_dicot 
.tab dpedselc 
.tab dpedsrlc 
.tab dsc12a1l 
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. svy: tab dppvt_dicot, obs 
. svy: tab dpedselc, obs 
. svy: tab dpedsrlc, obs 
. svy: tab dsc12a1l, obs 
 
.summ dppvt, detail 
 
. svy: mean dppvt 
/* Obtain an estimate of the population standard deviation */ 
. estat sd 
 
Child and family variables 
.tab daworkderiv 
.tab dhshipcderiv 
.tab dp2 
.tab dosib 
.tab dre06adicot 
.tab dsc08adicot 
.tab dhs13adicot 
.tab zf02m1 
.tab zf12m1dicot 
.tab dhs13cdicot 
 
.svy: tab daworkderiv, obs 
.svy: tab dhshipcderiv, obs 
.svy: tab dp2, obs 
.svy: tab dosib, obs 
.svy: tab dre06adicot, obs 
.svy: tab dsc08adicot, obs 
.svy: tab dhs13adicot, obs 
.svy: tab zf02m1, obs 
.svy: tab zf12m1dicot, obs 
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.svy: tab dhs13cdicot, obs 
 
. summ dmk6, detail 
. summ dawarm, detail 
. summ dapeer, detail 
. summ dreacta, detail 
 
. svy: mean dmk6 
. estat sd 
. svy: mean dawarm 
. estat sd 
 
. svy: mean dapeer 
. estat sd 
. svy: mean dreacta 
. estat sd 
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HRQoL of the Wave 4 sample. 
 
Dependent variable: HRQoL (measured using the PedsQL™) 
. summ dpedsphy, detail 
. summ dpedsef, detail 
. summ dpedssof, detail 
. summ dpedssca, detail 
 
. svy: mean dpedsphy 
. estat sd 
. svy: mean dpedsef 
. estat sd 
. svy: mean dpedssof 
. estat sd 
. svy: mean dpedssca 
. estat sd 
 
Graphics  
histogram dpedsef  
histogram dpedsphy  
histogram dpedssof  
histogram dpedssca  
 
. kdensity dpedsphy 
. kdensity dpedsef 
. kdensity dpedssof 
. kdensity dpedssca 
. pnorm dpedsphy 
. pnorm dpedsef 
. pnorm dpedssof 
. pnorm dpedssca 
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. qnorm dpedsphy 
. qnorm dpedsef 
. qnorm dpedssof 
. qnorm dpedssca 
 
. graph box dpedsphy 
. graph box dpedsef 
. graph box dpedssof 
. graph box dpedssca 
 
. stem dpedsphy 
. stem dpedsef 
. stem dpedssof 
. stem dpedssca 
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Internal consistency of Wave 3 and 4 measures/scales. 
 
Internal consistency Waves 3 and 4. 
PedsQL™ physical functioning 
.corr cgd04a1 cgd04a2 cgd04a3 cgd04a4 cgd04a5 cgd04a6 cgd04a7 cgd04a8 dgd04a1 dgd04a2 
dgd04a3 dgd04a4 dgd04a5 dgd04a6 dgd04a7 dgd04a8  
.alpha cgd04a1 cgd04a2 cgd04a3 cgd04a4 cgd04a5 cgd04a6 cgd04a7 cgd04a8 dgd04a1 dgd04a2 
dgd04a3 dgd04a4 dgd04a5 dgd04a6 dgd04a7 dgd04a8 
 
PedsQL™ emotional functioning 
.corr cgd04b1a cgd04b1b cgd04b1c cgd04b1d cgd04b1e dgd04b1a dgd04b1b dgd04b1c dgd04b1d 
dgd04b1e  
. alpha cgd04b1a cgd04b1b cgd04b1c cgd04b1d cgd04b1e dgd04b1a dgd04b1b dgd04b1c 
dgd04b1d dgd04b1e 
 
PedsQL™ social functioning 
.corr cgd04b2a cgd04b2b cgd04b2c cgd04b2d cgd04b2e dgd04b2a dgd04b2b dgd04b2c dgd04b2d 
dgd04b2e 
. alpha cgd04b2a cgd04b2b cgd04b2c cgd04b2d cgd04b2e dgd04b2a dgd04b2b dgd04b2c 
dgd04b2d dgd04b2e 
 
PedsQL™ school functioning 
corr cgd04b3a cgd04b3b cgd04b3c dgd04b3b dgd04b3c dgd04b3e dgd04b3f dgd04b3g 
.alpha cgd04b3a cgd04b3b cgd04b3c dgd04b3b dgd04b3c dgd04b3e dgd04b3f dgd04b3g 
 
K6 
. corr chs24a1 chs24a2 chs24a3 chs24a4 chs24a5 chs24a6 dhs24a1 dhs24a2 dhs24a3 dhs24a4 
dhs24a5 dhs24a6 
. alpha chs24a1 chs24a2 chs24a3 chs24a4 chs24a5 chs24a6 dhs24a1 dhs24a2 dhs24a3 dhs24a4 
dhs24a5 dhs24a6 
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Parental warmth 
. corr cpa03a2 cpa03a3 cpa03a4 cpa03a5 cpa03a6 cpa03a1dpa03a2 dpa03a3 dpa03a4 dpa03a5 
dpa03a6 dpa03a1 
. alpha cpa03a2 cpa03a3 cpa03a4 cpa03a5 cpa03a6 cpa03a1dpa03a2 dpa03a3 dpa03a4 dpa03a5 
dpa03a6 dpa03a1 
 
SDQ peer 
. corr cse03a5a cse03a5b cse03a5c cse03a5d cse03a5e dse03a5a dse03a5b dse03a5c dse03a5d 
dse03a5e 
. alpha cse03a5a cse03a5b cse03a5c cse03a5d cse03a5e dse03a5a dse03a5b dse03a5c dse03a5d 
dse03a5e 
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Internal consistency Wave 4. 
PedsQL™ physical functioning. 
.corr dgd04a1 dgd04a2 dgd04a3 dgd04a4 dgd04a5 dgd04a6 dgd04a7 dgd04a8  
.alpha dgd04a1 dgd04a2 dgd04a3 dgd04a4 dgd04a5 dgd04a6 dgd04a7 dgd04a8 
  
PedsQL™ emotional functioning. 
.corr dgd04b1a dgd04b1b dgd04b1c dgd04b1d dgd04b1e 
. alpha dgd04b1a dgd04b1b dgd04b1c dgd04b1d dgd04b1e 
 
PedsQL™ social functioning. 
.corr dgd04b2a dgd04b2b dgd04b2c dgd04b2d dgd04b2e 
. alpha dgd04b2a dgd04b2b dgd04b2c dgd04b2d dgd04b2e 
 
PedsQL™ school functioning. 
corr dgd04b3b dgd04b3c dgd04b3e dgd04b3f dgd04b3g 
.alpha dgd04b3b dgd04b3c dgd04b3e dgd04b3f dgd04b3g 
 
K6. 
. corr dhs24a1 dhs24a2 dhs24a3 dhs24a4 dhs24a5 dhs24a6 
. alpha dhs24a1 dhs24a2 dhs24a3 dhs24a4 dhs24a5 dhs24a6 
 
Parental warmth. 
. corr dpa03a2 dpa03a3 dpa03a4 dpa03a5 dpa03a6 dpa03a1 
. alpha dpa03a2 dpa03a3 dpa03a4 dpa03a5 dpa03a6 dpa03a1 
 
SDQ peer. 
. corr dse03a5a dse03a5b dse03a5c dse03a5d dse03a5e 
. alpha dse03a5a dse03a5b dse03a5c dse03a5d dse03a5e 
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 Bivariate analyses. 
 
. corr dmk6 dawarm dapeer dreacta dpedsphy dpedsef dpedssof  
 
.scatter dpedsphy dmk6 
.scatter dpedsphy dawarm 
.scatter dpedsphy dapeer 
.scatter dpedsphy dreacta 
.scatter dpedsef dmk6 
.scatter dpedsef dawarm 
.scatter dpedsef dapeer 
.scatter dpedsef dreacta 
.scatter dpedssof dmk6 
.scatter dpedssof dawarm 
.scatter dpedssof dapeer 
.scatter dpedssof dreacta 
 
.ttest dpedsphy, by(dsc12a1l) 
.ttest dpedsphy, by(dp2) 
.ttest dpedsphy, by(dosib) 
.ttest dpedsphy, by(dre06adicot) 
.ttest dpedsphy, by(dsc08adicot) 
.ttest dpedsphy, by(dhs13adicot) 
.ttest dpedsphy, by(zf02m1) 
.ttest dpedsphy, by(zf12m1dicot) 
.ttest dpedsphy, by(dhs13cdicot) 
.ttest dpedsphy, by(dppvt_dicot) 
.ttest dpedsphy, by(dpedselc) 
.ttest dpedsphy, by(dpedsrlc) 
.ttest dpedsef, by(dsc12a1l) 
.ttest dpedsef, by(dp2) 
.ttest dpedsef, by(dosib) 
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.ttest dpedsef, by(dre06adicot) 
.ttest dpedsef, by(dsc08adicot) 
.ttest dpedsef, by(dhs13adicot) 
.ttest dpedsef, by(zf02m1) 
.ttest dpedsef, by(zf12m1dicot) 
.ttest dpedsef, by(dhs13cdicot) 
.ttest dpedsef, by(dppvt_dicot) 
.ttest dpedsef, by(dpedselc) 
.ttest dpedsef, by(dpedsrlc) 
.ttest dpedssof, by(dsc12a1l) 
.ttest dpedssof, by(dp2) 
.ttest dpedssof, by(dosib) 
.ttest dpedssof, by(dre06adicot) 
.ttest dpedssof, by(dsc08adicot) 
.ttest dpedssof, by(dhs13adicot) 
.ttest dpedssof, by(zf02m1) 
.ttest dpedssof, by(zf12m1dicot) 
.ttest dpedssof, by(dhs13cdicot) 
.ttest dpedssof, by(dppvt_dicot) 
.ttest dpedssof, by(dpedselc) 
.ttest dpedssof, by(dpedsrlc) 
. ttest dmk6, by(dp2) 
. ttest dmk6, by(dosib) 
. ttest dmk6, by(dre06adicot) 
. ttest dmk6, by(dsc08adicot) 
. ttest dmk6, by(dhs13adicot) 
. ttest dmk6, by(dsc12a1l) 
. ttest dmk6, by(zf02m1) 
. ttest dmk6, by(zf12m1dicot) 
. ttest dmk6, by(dhs13cdicot) 
.ttest dmk6, by(dppvt_dicot) 
.ttest dmk6, by(dpedselc) 
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.ttest dmk6, by(dpedsrlc) 
. ttest dawarm, by(dp2) 
. ttest dawarm, by(dosib) 
. ttest dawarm, by(dre06adicot) 
. ttest dawarm, by(dsc08adicot) 
. ttest dawarm, by(dhs13adicot) 
. ttest dawarm, by(dsc12a1l) 
. ttest dawarm, by(zf02m1) 
. ttest dawarm, by(zf12m1dicot) 
. ttest dawarm, by(dhs13cdicot) 
.ttest dawarm, by(dppvt_dicot) 
.ttest dawarm, by(dpedselc) 
.ttest dawarm, by(dpedsrlc) 
. ttest dapeer, by(dp2) 
. ttest dapeer, by(dosib) 
. ttest dapeer, by(dre06adicot) 
. ttest dapeer, by(dsc08adicot) 
. ttest dapeer, by(dhs13adicot) 
. ttest dapeer, by(dsc12a1l) 
. ttest dapeer, by(zf02m1) 
. ttest dapeer, by(zf12m1dicot) 
. ttest dapeer, by(dhs13cdicot) 
.ttest dapeer, by(dppvt_dicot) 
.ttest dapeer, by(dpedselc) 
.ttest dapeer, by(dpedsrlc) 
. ttest dreacta, by(dp2) 
. ttest dreacta, by(dosib) 
. ttest dreacta, by(dre06adicot) 
. ttest dreacta, by(dsc08adicot) 
. ttest dreacta, by(dhs13adicot) 
. ttest dreacta, by(dsc12a1l) 
. ttest dreacta, by(zf02m1) 
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. ttest dreacta, by(zf12m1dicot) 
. ttest dreacta, by(dhs13cdicot) 
.ttest dreacta, by(dppvt_dicot) 
.ttest dreacta, by(dpedselc) 
.ttest dreacta, by(dpedsrlc) 
 
.anova dpedsphy daworkderiv 
.anova dpedsphy dhshipcderiv 
.anova dpedsef daworkderiv 
.anova dpedsef dhshipcderiv 
.anova dpedssof daworkderiv 
.anova dpedssof dhshipcderiv 
.anova dmk6 daworkderiv 
.anova dmk6 dhshipcderiv 
.anova dawarm daworkderiv 
.anova dawarm dhshipcderiv 
.anova dapeer daworkderiv 
.anova dapeer dhshipcderiv 
.anova dreacta daworkderiv 
.anova dreacta dhshipcderiv 
 
. tab daworkderiv dhshipcderiv, chi2 
. tab daworkderiv dp2, chi2 
. tab daworkderiv dosib, chi2 
. tab daworkderiv dre06adicot, chi2 
. tab daworkderiv dsc08adicot, chi2 
. tab daworkderiv dhs13adicot, chi2 
. tab daworkderiv dsc12a1l, chi2 
. tab daworkderiv zf02m1, chi2 
. tab daworkderiv zf12m1dicot, chi2 
. tab daworkderiv dhs13cdicot, chi2 
. tab daworkderiv dppvt_dicot, chi2 
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. tab daworkderiv dpedselc, chi2 
. tab daworkderiv dpedsrlc, chi2 
. tab dhshipderiv dp2, chi2 
. tab dhshipderiv dosib, chi2 
. tab dhshipderiv dre06adicot, chi2 
. tab dhshipderiv dsc08adicot, chi2 
. tab dhshipderiv dhs13adicot, chi2 
. tab dhshipderiv dsc12a1l, chi2 
. tab dhshipderiv zf02m1, chi2 
. tab dhshipderiv zf12m1dicot, chi2 
. tab dhshipderiv dhs13cdicot, chi2 
. tab dhshipderiv dppvt_dicot, chi2 
. tab dhshipderiv dpedselc, chi2 
. tab dhshipderiv dpedsrlc, chi2 
. tab dp2 dosib, chi2 
. tab dp2 dre06adicot, chi2 
. tab dp2 dsc08adicot, chi2 
. tab dp2 dhs13adicot, chi2 
. tab dp2 dsc12a1l, chi2 
. tab dp2 zf02m1, chi2 
. tab dp2 zf12m1dicot, chi2 
. tab dp2 dhs13cdicot, chi2 
. tab dp2 dppvt_dicot, chi2 
. tab dp2 dpedselc, chi2 
. tab dp2 dpedsrlc, chi2 
. tab dosib dre06adicot, chi2 
. tab dosib dsc08adicot, chi2 
. tab dosib dhs13adicot, chi2 
. tab dosib dsc12a1l, chi2 
. tab dosib zf02m1, chi2 
. tab dosib zf12m1dicot, chi2 
. tab dosib dhs13cdicot, chi2 
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. tab dosib dppvt_dicot, chi2 
. tab dosib dpedselc, chi2 
. tab dosib dpedsrlc, chi2 
. tab dre06adicot dsc08adicot, chi2 
. tab dre06adicot dhs13adicot, chi2 
. tab dre06adicot dsc12a1l, chi2 
. tab dre06adicot zf02m1, chi2 
. tab dre06adicot zf12m1dicot, chi2 
. tab dre06adicot dhs13cdicot, chi2 
. tab dre06adicot dppvt_dicot, chi2 
. tab dre06adicot dpedselc, chi2 
. tab dre06adicot dpedsrlc, chi2 
. tab dsc08adicot dhs13adicot, chi2 
. tab dsc08adicot dsc12a1l, chi2 
. tab dsc08adicot zf02m1, chi2 
. tab dsc08adicot zf12m1dicot, chi2 
. tab dsc08adicot dfd14a, chi2 
. tab dsc08adicot dhs13cdicot, chi2 
. tab dsc08adicot dppvt_dicot, chi2 
. tab dsc08adicot dpedselc, chi2 
. tab dsc08adicot dpedsrlc, chi2 
. tab dhs13adicot dsc12a1l, chi2 
. tab dhs13adicot zf02m1, chi2 
. tab dhs13adicot zf12m1dicot, chi2 
. tab dhs13adicot dhs13cdicot, chi2 
. tab dhs13adicot dppvt_dicot, chi2 
. tab dhs13adicot dpedselc, chi2 
. tab dhs13adicot dpedsrlc, chi2 
. tab dsc12a1l zf02m1, chi2 
. tab dsc12a1l zf12m1dicot, chi2 
. tab dsc12a1l dhs13cdicot, chi2 
. tab dsc12a1l dppvt_dicot, chi2 
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. tab dsc12a1l dpedselc, chi2 
. tab dsc12a1l dpedsrlc, chi2 
. tab zf02m1 zf12m1dicot, chi2 
. tab zf02m1 dhs13cdicot, chi2 
. tab zf12m1dicot dhs13cdicot, chi2 
. tab zf12m1 dppvt_dicot, chi2 
. tab zf12m1 dpedselc, chi2 
. tab zf12m1 dpedsrlc, chi2 
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Syntax for Main Analyses – Cross Sectional Study Component (Wave 5) 
 
Descriptive statistics for dependent and independent variables 
 
.gen sampling_state = mod(int(hicid/1000000),10) 
. label define estate 1 "NSW" 2 "VIC" 3 "QLD" 4 "SA" 5 "WA" 6 "TAS" 7 "NT" 8 
"ACT" 
. label values sampling_state estate 
. tab sampling_state  
. gen sampling_part_of_state = mod(int(hicid/100000),10) 
. recode sampling_part_of_state (1 2 = 1) (3 4 = 2) 
. label define part_of_state 1 "capital city" 2 "rest of state" 
. label values sampling_part_of_state part_of_state 
. gen stratid = sampling_state*10 + sampling_part_of_state 
. svyset pcodes [pweight=eweight], strata(stratid) 
.describe 
.codebook 
 
. mvpatterns 
. misschk 
 
Descriptive statistics of variables in model 
Speech and language variables 
.tab eppvt 
 
. svy: tab eppvt, obs 
 
.summ eppvt, detail 
 
. svy: mean eppvt 
. estat sd 
 
 
 
 
 
 
 
 
318 
 
 Additional descriptive analyses (weighted frequencies) for paper: Feeney, R., 
Desha, L., Khan, A., & Ziviani, J. (In press).  Contribution of speech/language difficulties to health-
related quality-of-life in Australian children: A longitudinal analysis.  International Journal of 
Speech-Language Pathology. 
 
 Wave 3. 
svyset pcodes [pweight=cweight], strata(stratid) 
 
/* Biological mother in the home */ 
.svy: tab cbmoth, obs 
/* Biological father in the home */ 
.svy: tab cbfath, obs 
/* Adopted mother in the home */ 
.svy: tab camoth, obs 
/* Adopted father in the home */ 
.svy: tab cafath, obs 
/* Step-mother in the home */ 
.svy: tab csmoth, obs 
/* Step-father in the home */ 
.svy: tab csfath, obs 
/* Foster mother in the home */ 
.svy: tab cfmoth, obs 
/* Foster father in the home */ 
.svy: tab cffath, obs 
/* P1sex */ 
.svy: tab zf02cp1, obs  
/* P1 age */ 
.svy: tab cf03dp1, obs  
/* Child country of birth */ 
svy: tab zf09m1, obs  
/* Region within state */ 
svy: tab cgccsa, obs  
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/* Child age */ 
svy: mean cf03cp1  
 
 Wave 4. 
svyset pcodes [pweight=dweight], strata(stratid) 
/* Biological mother in home */ 
.svy: tab dbmoth, obs 
/* Biological father in home */ 
.svy: tab dbfath, obs 
/* Adopted mother in home */ 
.svy: tab damoth, obs 
/* Adopted father in home */ 
.svy: tab dafath, obs 
/* Step-mother in home */ 
.svy: tab dsmoth, obs 
/* Step-father in home */ 
.svy: tab dsfath, obs 
/* Foster mother in home */ 
.svy: tab dfmoth, obs 
/* Foster father in home */ 
.svy: tab dffath, obs 
/* P1 age */ 
.svy: tab df03dp1, obs  
/* Region within state */ 
svy: tab dgccsa, obs  
/* Child age */ 
svy: mean df03cp1  
 
 Wave 5. 
svyset pcodes [pweight=eweight], strata(stratid) 
/* Biological mother in home */ 
.svy: tab ebmoth, obs 
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/* Biological father in home */ 
.svy: tab ebfath, obs 
/* Adopted mother in home */ 
.svy: tab eamoth, obs 
/* Adopted father in home */ 
.svy: tab eafath, obs 
/* Step-mother in home */ 
.svy: tab esmoth, obs 
/* Step-father in home */ 
.svy: tab esfath, obs 
/* Foster mother in home */ 
.svy: tab efmoth, obs 
/* Foster father in home */ 
.svy: tab effath, obs 
/* P1 age */ 
.svy: tab ef03dp1, obs  
/* Region within state */ 
svy: tab egccsa, obs  
/* Child age */ 
svy: mean ef03cp1  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
321 
 
HRQoL of the Wave 5 sample. 
 
Dependent variable: HRQoL  
. summ epedsphy, detail 
. summ epedsef, detail 
. summ epedssof, detail 
. summ epedssca, detail 
 
. svy: mean epedsphy 
. estat sd 
. svy: mean epedsef 
. estat sd 
. svy: mean epedssof 
. estat sd 
. svy: mean epedssca 
. estat sd 
 
Graphics  
.histogram epedsef  
.histogram epedsphy  
.histogram epedssof  
.histogram epedssca  
 
. kdensity epedsef 
. kdensity epedsphy 
. kdensity epedssof 
. kdensity epedssca 
 
. pnorm epedsphy 
. pnorm epedsef 
. pnorm epedssof 
. pnorm epedssca 
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. qnorm epedsphy 
. qnorm epedsef 
. qnorm epedssof 
. qnorm epedssca 
 
. graph box epedsphy 
. graph box epedsef 
. graph box epedssof 
. graph box epedssca 
 
. stem epedsphy 
. stem epedsef 
. stem epedssof 
. stem epedssca 
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Internal consistency of Wave 5 measures/scales. 
 
 PedsQL™ physical functioning. 
.corr egd04a1 egd04a2 egd04a3 egd04a4 egd04a5 egd04a6 egd04a7 egd04a8  
.alpha egd04a1 egd04a2 egd04a3 egd04a4 egd04a5 egd04a6 egd04a7 egd04a8  
 
 PedsQL™ emotional functioning. 
.corr egd04b1a egd04b1b egd04b1c egd04b1d egd04b1e 
. alpha egd04b1a egd04b1b egd04b1c egd04b1d egd04b1e 
 
 PedsQL™ social functioning. 
.corr egd04b2a egd04b2b egd04b2c egd04b2d egd04b2e 
. alpha egd04b2a egd04b2b egd04b2c egd04b2d egd04b2e 
 
 PedsQL™ school functioning. 
.corr egd04b3b egd04b3c egd04b3e egd04b3f egd04b3g 
.alpha egd04b3b egd04b3c egd04b3e egd04b3f egd04b3g 
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 Bivariate analyses 
Bivariate associations between potential child and family predictor variables and HRQoL 
(physical, emotional, social and school functioning) were examined using mixed effects modelling.  
Linearity was inspected using scatterplots. 
 
Physical functioning. 
. xtmixed pedsphy ppvt_dicot || hicid:, mle nolog 
. xtmixed pedsphy pedselc || hicid:, mle nolog 
. xtmixed pedsphy pedsrlc || hicid:, mle nolog 
. xtmixed pedsphy mk6 || hicid:, mle nolog 
. xtmixed pedsphy i.workderiv || hicid:, mle nolog 
. xtmixed pedsphy i.hshipcderiv ||  hicid:, mle nolog 
. xtmixed pedsphy p2 || hicid:, mle nolog 
. xtmixed pedsphy osib || hicid:, mle nolog 
. xtmixed pedsphy awarm || hicid:, mle nolog 
. xtmixed pedsphy re06adicot || hicid:, mle nolog 
. xtmixed pedsphy sc08adicot || hicid:, mle nolog 
. xtmixed pedsphy hs13adicot || hicid:, mle nolog 
. xtmixed pedsphy dsc12a1l || hicid:, mle nolog 
. xtmixed pedsphy zf02m1 || hicid:, mle nolog 
. xtmixed pedsphy zf12m1dicot || hicid:, mle nolog 
. xtmixed pedsphy fd14a || hicid:, mle nolog 
. xtmixed pedsphy hs13cdicot || hicid:, mle nolog 
. xtmixed pedsphy apeer || hicid:, mle nolog 
. xtmixed pedsphy reacta || hicid:, mle nolog 
 
Emotional functioning. 
. xtmixed pedsef ppvt_dicot || hicid:, mle nolog 
. xtmixed pedsef pedselc || hicid:, mle nolog 
. xtmixed pedsef pedsrlc || hicid:, mle nolog 
. xtmixed pedsef mk6 || hicid:, mle nolog 
. xtmixed pedsef i.workderiv || hicid:, mle nolog 
 
 
 
 
 
 
 
325 
 
. xtmixed pedsef i.hshipcderiv || hicid:, mle nolog 
. xtmixed pedsef p2 || hicid:, mle nolog 
. xtmixed pedsef osib || hicid:, mle nolog 
. xtmixed pedsef awarm || hicid:, mle nolog  
. xtmixed pedsef re06adicot || hicid:, mle nolog 
. xtmixed pedsef sc08adicot || hicid:, mle nolog 
. xtmixed pedsef hs13adicot || hicid:, mle nolog 
. xtmixed pedsef dsc12a1l || hicid:, mle nolog 
. xtmixed pedsef zf02m1 || hicid:, mle nolog 
. xtmixed pedsef zf12m1dicot || hicid:, mle nolog 
. xtmixed pedsef fd14a || hicid:, mle nolog 
. xtmixed pedsef hs13cdicot || hicid:, mle nolog 
. xtmixed pedsef apeer || hicid:, mle nolog 
. xtmixed pedsef reacta || hicid:, mle nolog 
 
Social functioning. 
. xtmixed pedssof ppvt_dicot || hicid:, mle nolog 
. xtmixed pedssof pedselc || hicid:, mle nolog 
. xtmixed pedssof pedsrlc || hicid:, mle nolog 
. xtmixed pedssof mk6 || hicid:, mle nolog 
. xtmixed pedssof i.workderiv || hicid:, mle nolog 
. xtmixed pedssof i.hshipcderiv || hicid:, mle nolog 
. xtmixed pedssof p2 || hicid:, mle nolog 
. xtmixed pedssof osib || hicid:, mle nolog 
. xtmixed pedssof awarm || hicid:, mle nolog 
. xtmixed pedssof re06adicot || hicid:, mle nolog 
. xtmixed pedssof sc08adicot || hicid:, mle nolog 
. xtmixed pedssof hs13adicot || hicid:, mle nolog 
. xtmixed pedssof dsc12a1l || hicid:, mle nolog 
. xtmixed pedssof zf02m1 || hicid:, mle nolog 
. xtmixed pedssof zf12m1dicot || hicid:, mle nolog 
. xtmixed pedssof fd14a || hicid:, mle nolog 
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. xtmixed pedssof hs13cdicot || hicid:, mle nolog 
. xtmixed pedssof apeer || hicid:, mle nolog 
. xtmixed pedssof reacta || hicid:, mle nolog 
 
School functioning. 
. xtmixed pedssca ppvt_dicot || hicid:, mle nolog 
. xtmixed pedssca pedselc || hicid:, mle nolog 
. xtmixed pedssca pedsrlc || hicid:, mle nolog 
. xtmixed pedssca mk6 || hicid:, mle nolog 
. xtmixed pedssca  i.workderiv || hicid:, mle nolog 
. xtmixed pedssca i.hshipcderiv || hicid:, mle nolog 
. xtmixed pedssca p2 || hicid:, mle nolog 
. xtmixed pedssca osib || hicid:, mle nolog 
. xtmixed pedssca awarm || hicid:, mle nolog 
. xtmixed pedssca re06adicot || hicid:, mle nolog 
. xtmixed pedssca sc08adicot || hicid:, mle nolog 
. xtmixed pedssca hs13adicot || hicid:, mle nolog 
. xtmixed pedssca dsc12a1l || hicid:, mle nolog 
. xtmixed pedssca zf02m1 || hicid:, mle nolog 
. xtmixed pedssca zf12m1dicot || hicid:, mle nolog 
. xtmixed pedssca fd14a || hicid:, mle nolog 
. xtmixed pedssca hs13cdicot || hicid:, mle nolog 
. xtmixed pedssca apeer || hicid:, mle nolog 
. xtmixed pedssca reacta || hicid:, mle nolog 
 
.scatter pedsphy mk6 
.scatter pedsphy awarm 
.scatter pedsphy apeer 
.scatter pedsphy reacta 
.scatter pedsef mk6 
.scatter pedsef awarm 
.scatter pedsef apeer 
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.scatter pedsef reacta 
.scatter pedssof mk6 
.scatter pedssof awarm 
.scatter pedssof apeer 
.scatter pedssof reacta 
.scatter pedssca mk6 
.scatter pedssca awarm 
.scatter pedssca apeer 
.scatter pedssca reacta 
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Generalized linear latent and mixed models. 
Multivariate associations between potential child and family predictor variables and HRQoL 
(physical, emotional, social and school functioning) were examined using GLLAMM. 
 
Physical functioning. 
/* Specify equations for the random effects */ 
. eq ped_s: pedselc 
. gen cons = 1 
. eq ped_c: cons 
/* Undertake gllamm */ 
.xi: gllamm pedsphy mk6 awarm hs13adicot i.hshipcderiv sc08adicot fd14a reacta ppvtdicot pedsrlc 
i.workderiv p2 re06adicot hs13cdicot apeer, i(hicid) nrf(2) eqs (ped_c ped_s) 
/* Test linear hypotheses after estimation */ 
. test _Ihshipcder_1=_Ihshipcder_2 
. test  _Iworkderiv_1=_Iworkderiv_2 
. test  _Iworkderiv_1=_Iworkderiv_3 
. test  _Iworkderiv_1=_Iworkderiv_4 
. test  _Iworkderiv_1=_Iworkderiv_5 
. test  _Iworkderiv_2=_Iworkderiv_3 
. test  _Iworkderiv_2=_Iworkderiv_4 
. test  _Iworkderiv_2=_Iworkderiv_5 
. test  _Iworkderiv_3=_Iworkderiv_4 
. test  _Iworkderiv_3=_Iworkderiv_5 
. test  _Iworkderiv_4=_Iworkderiv_5 
/* Predict Pearson residuals */ 
. predict RES, pearson 
/* Obtain Q-Q plot of residuals */ 
. qnorm RES 
/* Obtain kernel density plot of residuals */ 
. kdensity RES, normal 
/* Perform Shapiro–Wilk normality test for residuals*/ 
. swilk RES 
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/* Perform Shapiro–Francia normality test for residuals*/ 
. sfrancia RES 
. gllapred c, cooksd 
/* Obtain summary statistics for Cook's distance */ 
.summ c 
 
/* Undertake gllamm with significant predictors only*/ 
. xi: gllamm pedsphy fd14a reacta pedsrlc i.workderiv re06adicot hs13cdicot apeer, i(hicid) nrf(2) 
eqs (ped_c ped_s) 
. test  _Iworkderiv_1=_Iworkderiv_2 
. test  _Iworkderiv_1=_Iworkderiv_3 
. test  _Iworkderiv_1=_Iworkderiv_4 
. test  _Iworkderiv_1=_Iworkderiv_5 
. test  _Iworkderiv_2=_Iworkderiv_3 
. test  _Iworkderiv_2=_Iworkderiv_4 
. test  _Iworkderiv_2=_Iworkderiv_5 
. test  _Iworkderiv_3=_Iworkderiv_4 
. test  _Iworkderiv_3=_Iworkderiv_5 
. test  _Iworkderiv_4=_Iworkderiv_5 
. predict RES, pearson 
. qnorm RES 
. kdensity RES, normal 
. swilk RES 
. sfrancia RES 
. gllapred c2, cooksd 
.summ c2 
/* Test for collinearity */ 
.collin pedsphy fd14a reacta pedsrlc workderiv re06adicot hs13cdicot apeer pedselc 
 
Emotional functioning. 
. eq ped_s: pedselc 
. gen cons = 1 
 
 
 
 
 
 
 
330 
 
. eq ped_c: cons 
. xi: gllamm pedsef apeer sc08adicot awarm pedsrlc i.workderiv p2 osib mk6 re06adicot hs13adicot 
hs13cdicot, i(hicid) nrf(2) eqs (ped_c ped_s)  
. test _Ihshipcder_1=_Ihshipcder_2 
. test  _Iworkderiv_1=_Iworkderiv_2 
. test  _Iworkderiv_1=_Iworkderiv_3 
. test  _Iworkderiv_1=_Iworkderiv_4 
. test  _Iworkderiv_1=_Iworkderiv_5 
. test  _Iworkderiv_2=_Iworkderiv_3 
. test  _Iworkderiv_2=_Iworkderiv_4 
. test  _Iworkderiv_2=_Iworkderiv_5 
. test  _Iworkderiv_3=_Iworkderiv_4 
. test  _Iworkderiv_3=_Iworkderiv_5 
. test  _Iworkderiv_4=_Iworkderiv_5 
. predict RES, pearson 
. qnorm RES 
. kdensity RES, normal 
. swilk RES 
. sfrancia RES 
. gllapred c, cooksd 
.summ c 
 
/* gllamm with significant predictors only*/ 
xi: gllamm pedsef apeer pedsrlc i.workderiv p2 osib re06adicot hs13cdicot, i(hicid) nrf(2) eqs 
(ped_c ped_s) adapt 
. test  _Iworkderiv_1=_Iworkderiv_2 
. test  _Iworkderiv_1=_Iworkderiv_3 
. test  _Iworkderiv_1=_Iworkderiv_4 
. test  _Iworkderiv_1=_Iworkderiv_5 
. test  _Iworkderiv_2=_Iworkderiv_3 
. test  _Iworkderiv_2=_Iworkderiv_4 
. test  _Iworkderiv_2=_Iworkderiv_5 
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. test  _Iworkderiv_3=_Iworkderiv_4 
. test  _Iworkderiv_3=_Iworkderiv_5 
. test  _Iworkderiv_4=_Iworkderiv_5 
. predict RES, pearson 
. qnorm RES 
. kdensity RES, normal 
. swilk RES 
. sfrancia RES 
. gllapred c, cooksd 
.summ c 
.collin pedsef apeer pedsrlc workderiv p2 osib re06adicot hs13cdicot pedselc 
 
Social functioning. 
. eq ped_s: pedselc 
. gen cons = 1 
. eq ped_c: cons 
. xi: gllamm pedssof i.hshipcderiv awarm sc08adicot fd14a reacta ppvt pedsrlc i.workderiv p2 osib 
re06adicot hs13adicot hs13cdicot _awarm mk6, i(hicid) nrf(2) eqs (ped_c ped_s) 
. test _Ihshipcder_1=_Ihshipcder_2 
. test  _Iworkderiv_1=_Iworkderiv_2 
. test  _Iworkderiv_1=_Iworkderiv_3 
. test  _Iworkderiv_1=_Iworkderiv_4 
. test  _Iworkderiv_1=_Iworkderiv_5 
. test  _Iworkderiv_2=_Iworkderiv_3 
. test  _Iworkderiv_2=_Iworkderiv_4 
. test  _Iworkderiv_2=_Iworkderiv_5 
. test  _Iworkderiv_3=_Iworkderiv_4 
. test  _Iworkderiv_3=_Iworkderiv_5 
. test  _Iworkderiv_4=_Iworkderiv_5 
. predict RES, pearson 
. qnorm RES 
. kdensity RES, normal 
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. swilk RES 
. sfrancia RES 
. gllapred c, cooksd 
.summ c 
 
/* gllamm with significant predictors only*/ 
. xi: gllamm pedssof i.hshipcderiv fd14a reacta pedsrlc i.workderiv osib re06adicot hs13cdicot, 
i(hicid) nrf(2) eqs (ped_c ped_s) 
. test _Ihshipcder_1=_Ihshipcder_2 
. test  _Iworkderiv_1=_Iworkderiv_2 
. test  _Iworkderiv_1=_Iworkderiv_3 
. test  _Iworkderiv_1=_Iworkderiv_4 
. test  _Iworkderiv_1=_Iworkderiv_5 
. test  _Iworkderiv_2=_Iworkderiv_3 
. test  _Iworkderiv_2=_Iworkderiv_4 
. test  _Iworkderiv_2=_Iworkderiv_5 
. test  _Iworkderiv_3=_Iworkderiv_4 
. test  _Iworkderiv_3=_Iworkderiv_5 
. test  _Iworkderiv_4=_Iworkderiv_5 
. predict RES, pearson 
. qnorm RES 
. kdensity RES, normal 
. swilk RES 
. sfrancia RES 
. gllapred c, cooksd 
.summ c 
.collin pedssof hshipcderiv fd14a reacta pedsrlc workderiv osib re06adicot hs13cdicot pedselc 
 
School functioning. 
. eq ped_s: pedselc 
. gen cons = 1 
. eq ped_c: cons 
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.xi: gllamm pedssca i.hshipcderiv zf12m1dicot zf02m1 apeer sc08adicot fd14a awarm reacta 
ppvtdicot pedsrlc i.workderiv p2 mk6 re06adicot hs13adicot hs13cdicot mk6, i(hicid) nrf(2) eqs 
(ped_c ped_s) 
. test _Ihshipcder_1=_Ihshipcder_2 
. test  _Iworkderiv_1=_Iworkderiv_2 
. test  _Iworkderiv_1=_Iworkderiv_3 
. test  _Iworkderiv_1=_Iworkderiv_4 
. test  _Iworkderiv_1=_Iworkderiv_5 
. test  _Iworkderiv_2=_Iworkderiv_3 
. test  _Iworkderiv_2=_Iworkderiv_4 
. test  _Iworkderiv_2=_Iworkderiv_5 
. test  _Iworkderiv_3=_Iworkderiv_4 
. test  _Iworkderiv_3=_Iworkderiv_5 
. test  _Iworkderiv_4=_Iworkderiv_5 
. predict RES, pearson 
. qnorm RES 
. kdensity RES, normal 
. swilk RES 
. sfrancia RES 
. gllapred c, cooksd 
.summ c 
 
/* gllamm with significant predictors only*/ 
. xi: gllamm pedssca i.hshipcderiv zf02m1 apeer fd14a reacta ppvtdicot pedsrlc i.workderiv 
re06adicot hs13cdicot mk6, i(hicid) nrf(2) eqs (ped_c ped_s) 
. test _Ihshipcder_1=_Ihshipcder_2 
. test  _Iworkderiv_1=_Iworkderiv_2 
. test  _Iworkderiv_1=_Iworkderiv_3 
. test  _Iworkderiv_1=_Iworkderiv_4 
. test  _Iworkderiv_1=_Iworkderiv_5 
. test  _Iworkderiv_2=_Iworkderiv_3 
. test  _Iworkderiv_2=_Iworkderiv_4 
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. test  _Iworkderiv_2=_Iworkderiv_5 
. test  _Iworkderiv_3=_Iworkderiv_4 
. test  _Iworkderiv_3=_Iworkderiv_5 
. test  _Iworkderiv_4=_Iworkderiv_5 
. predict RES, pearson 
. qnorm RES 
. kdensity RES, normal 
. swilk RES 
. sfrancia RES 
. gllapred c, cooksd 
.summ c 
.collin pedssca hshipcderiv zf02m1 apeer fd14a reacta ppvtdicot pedsrlc workderiv re06adicot 
hs13cdicot mk6_hs13adicot pedselc 
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